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Instructor
Steve Thomas, CBO

¢ Colorado Regional Manager, Education
Director
e >4o0-years' experience in code administration
e [CBO Committees
¢ Small Jurisdictions
o Fire & Life Safety Code Development
e Means of Egress Review
¢ ICC Means of Egress Code Development,
Codes and Standards and Code Correlation
Committees
o Author of Building Code Basics, based on
2009 & 2012 IBC, Building Code Essentials
2015 & 2018 IBC, Applymg Codes to
Cannabis Facilities
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Agenda

e Submittal Requirements
e Code Analysis

» Showing Fire Resistive
Rated Construction

e Showing the Means of
Egress

* Special Inspections
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107.1
Submittal Documents

e Submittal documents
consisting of
construction documents,

statement of special
inspections, geotechnical
report and other data

shall be submitted in two
or more sets, orin a
digital format where
allowed by the building
official, with each permit
application.
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Desiging to the 2021 IBC

107.1
Submittal Documents

The construction
documents shall be
prepared by a registered
design professional
where required by the
statutes of the
jurisdiction in which the
project is to be
constructed.
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107.1
Submittal Documents

e Where special conditions
exist, the building
official is authorized to
require additional
construction documents
to be prepared by a
registered design
professional.

© 2023 Shums Coda Associates

107.1
Submittal Documents

Exception: The building
official is authorized to
waive the submission of
construction documents
and other data not
required to be prepared by
aregistered design
professional if it is found
that the nature of the work
applied for is such that
review of construction
documents is not necessary
to obtain compliance with
this code.
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107.2.1
Information on construction documents

¢ Construction documents
shall be dimensioned
and drawn upon suitable
material.

e Electronic media
documents are permitted
to be submitted when
approved by the building
official.
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© 2023 Shums Coda Associates




107.2.1
Information on construction documents

¢ Construction documents
shall be of sufficient clarity
to indicate the location,
nature and extent of the
work proposed and show in
detail that it will conform
to the provisions of this
code and relevant laws,
ordinances, rules and
regulations, as determined
by the building official.

© 2023 Shums Coda Associates
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107.2.2
Fire protection system shop drawings

e Shop drawings for the fire
protection system(s) shall
be submitted to indicate
conformance to this code
and the construction
documents and shall be
approved prior to the start
of system installation.
Shop drawings shall
contain all information as
required by the referenced
installation standards in
Chapter 9.
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107.2.3
Means of egress

¢ The construction documents
shall show in sufficient detail the
location, construction, size and
character of all portions of the
means of egress including the
path of the exit discharge to the
public way in compliance with
the provisions of this code. In
other than occupancies in
Groups R-2, R-3, and I-1, the
construction documents shall
designate the number of
occupants to be accommodated
on every floor, and in all rooms
and spaces.

© 2023 Shums Coda Associates
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107.2.4
Exterior wall envelope

¢ Construction documents for
all buildings shall describe
the exterior wall envelope in
sufficient detail to determine
compliance with this code.

¢ The construction documents
shall provide details of the
exterior wall envelope as
required, including flashing,
intersections with dissimilar
materials, corners, end
details, control joints,
intersections at roof, eaves or
parapets, means of drainage,
water-resistive barrier an
details around openings.

© 2023 Shums Coda Associates
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Desiging to the 2021 IBC

107.2.4
Exterior wall envelope

¢ The construction documents
shall include manufacturer’s
installation instructions that
provide supporting panes e
documentation that the Er o
proposed penetration and i
opening details described in the = [ [
construction documents i i g,
maintain the weather resistance — i ([
of the exterior wall envelope.

¢ The supporting documentation
shall fully describe the exterior
wall system which was tested,
where applicable, as well as the
test procedure used.
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107.2.5 — Exterior balconies and elevated
walking surfaces

e Where balconies or other
elevated walking surfaces
have weather-exposed P
surfaces, and the structural o ]
|

===

g Ao

framing is protected by an
impervious moisture
barrier, the construction
documents shall include
details for all elements of
the impervious moisture
barrier system.

e The construction
documents shall include
manufacturer’s installation
instructions.
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107.2.6
Site plan

¢ The construction documents
. o ) submitted with the application
A I for permit shall be accompanied
i l = - byasite plan showing to scale
- = | =|  thesize and location of new
ST | e construction and existing
L g em— structures on the site, distances
i from lot lines, the established
3 1 street grades and the proposed
o finished grades and, as
‘ applicable, flood hazard areas,
oodways, and design flood
== elevations; and it shall be drawn
in accordance with an accurate
boundary line survey.
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107.2.5
Site plan

¢ In the case of demolition,
the site plan shall show
construction to be
demolished and the
location and size of
existing structures and
construction that are to
remain on the site or plot.

¢ The building official is
authorized to waive or
modify the requirement for
a site plan when the
a{)plication for permit is for
alteration or repair or when
otherwise warranted.
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107.2.6
Structural information

e The construction
documents shall provide
the information specified
in Section 1603.
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Project Narrative

e Describe project to assist
plans examiner
understand what the
project is about.
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Desiging to the 2021 IBC

Code Analysis

¢ A road map to explain co0E AtALYSES
how the project complies e
with the code.

e Speeds up plan review

s

¢ Provides documentation
for the archives

© 2023 Shums Coda Associates 18
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Zoning Information

e Zone District

e Area

e Height

¢ Floor Area Ratio
e Parking

© 2023 Shums Coda Associates 20
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Applicable Codes

Apglicable Codes and Standards * CO des
The Gty and County of
T e e Standards

* 2015 intematonal Mechanical Code (MC)
¢ Current amendments

* 2009 ICC A117.1 Accessibie and Usable Buldings and Faciities
* 2013 ASME/AIT 1/CSA B44 Satety Code for Elevaiors and Escalators
* 2019 Denver Amendments.

HFPA Standant
* HFPA 10~ Portatie Fire Extngusters, 2013
* HEPA 13- Stangard for nstaation of Spenkser Sysiems. 2019

019
= HFPA20 - Standard for e Instatason of Statenary Pumps for Fir Protection, 2018
= HFPAT2 - Habonsl Fire Alarm and Signaieg Code, 2019

* HFPA 110 - Emergency and Standoy Electrical Sysiem, 2013

© 2023 Shums Coda Associates 21
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107.3.4.1
Deferred submittals

e Deferral of any submittal
items shall have the prior
approval of the building
official.

¢ The registered design

oo S
professional in - i
responsible charge shall " s
list the deferred
submittals on the
construction documents
for review by the
building official.
© 2023 Shums Coda Associates 22

Deferred Submittals
The foliowing deferred submittals will be provided for this project. (IBG 107.3.4.1)

« Automatic Fire Sprinkier System

= Standpipe System

= Fire Alarm System

«  Smoke Control (Stalr Pressurization)

« Through Penetrations Firestop Systems
« Joint Treatment Systems

- Elevators

107.3.4.1
Deferred submittals

e Documents for deferred
submittal items shall be
submitted to the registered
design professional in

f L Rating At Amblent — 7 CFM/sq ft (See (tem 38)
respon51ble charge who shall L Rating At 400 F — less than 1 CFM/sq ft (See Item 38)
review them and forward them @
to the building official with a /
notation indicating that the e
deferred submittal documents
have been reviewed and found to
be in general conformance to the
design of the building.

¢ The deferred submittal items |
shall not be installed until the L T
deferred submittal documents SECTION A-A
have been approved by the
building official.

System No. W-1-2003

F Ratings — 1 and 2 Hr (See Item 3)
T Ratings — 1and 2 Hr (See Item 3)
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Basic Information
. ¢ Occupancy Classification
IBC e Type of Construction
INTERNATIONAL e Fire Sprinkler
s Information
¢ Mixed Occupancy
Information
¢ Structural Parameters
© 2023 Shums Coda Associates 24
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Desiging to the 2021 IBC

Occupancy Classification Type of Construction

o Assembly: Groups A-1, A-2, A-3, A-4

¢ Chapter3

o Structures shall be classified into
one or more of the occupancy
Erougs specified in this section

ased on the nature of the
hazards and risks to building
occupants generally associated
with the intended purpose of the
building or structure.

e Anarea, room or space that is
intended to be occupied at
different times for different
purposes shall comply with all
applicable requirements
associated with such potential
multipurpose.

and A-5
Business: Group B
Educational: Group E

Factory and Industrial: Groups F-1
and F-2

High Hazard: Groups H-1, H-2, H-3,
H-4 and H-5

Institutional: Groups I-1, I-2, I-3 and
I-4

Mercantile: Group M

Residential: Groups R-1, R-2, R-3
and R-4

Storage: Groups S-1and S-2

Utility and Miscellaneous: Group U

e Chapter Six
e TypeIA & IB
e Type IIA & IIB
o Type IIIA & I1IB
e TypelV
e Type VA & VB

© 2023 Shums Coda Associates 25 © 2023 Shums Coda Associates 26
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Fl . . .
ame Spread Fire Sprinkler Information
INTERIOR WALL AND CEILING FIMISH RE QUIREMENTS BY OCCUPANCY: o Type of Automatic Fire
s i Sprinkler System
GROUP Inter o exit s el ways, Inedor | enclosure for exit | Rooms and Iterion ex it starways. enclomre for exit | Rooms and
it and exit access stways | encheed | interior exkramps and exit | accesssairways | enclosed ° NFPA 13
spaces s s vrays' andexitaccess spaces”
ramye ramps
Al&AZ ¢ B c A Al B e NFPA 13R
AT Ad, AS B B T A A C
BE,M, RI B T c A B < e NFPA 13D
X B C T A B 3
F S C T B C C
H B 3 ] A A 3
T B C T A B 3
5] B B B A A 3
13 A Y T A A B
T4 B B B A A B
R-2 C C C B B c
R-3 C C C C C c
s [ c C B 3 c
[i] No restrictions No restrictions
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Mixed Occupancies Information

e Separated Occupancies

e Non-Separated
Occupancies

¢ Accessory Occupancies

© 2023 Shums Coda Associates 29
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506.1
Building Area Modification

e The floorarea of a
building shall be
determined based on the
type of construction,
occupancy classification,
whether there is an
automatic sprinkler
system installed
throughout the building
and the amount of
building frontage on
public way or open space.

© 2023 Shums Coda Associates 31
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Structural Parameters

e Seismic Design Category
e Wind Load

e Snow Load

e Risk Category

© 2023 Shums Coda Associates 30
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Building Height

e The vertical distance
from grade plane to the
average height of the
highest roof surface.

© 2023 Shums Coda Associates 32
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Desiging to the 2021 IBC

Grade Plane
202 Problem #1

¢ Areference plane
representing the average of
finished ground level
adjoining the building at
exterior walls .

¢ Where the finished ground
level slopes away from the
exterior walls , the reference
plane shall be established by
the lowest points within the
area between the building
and the lot line or, where the
lot line is more than 6 feet

Grade Plane

Grade Plane Calculation
+ I' (120 + 110 + 100 + 90) / 4

from the building, between e 90
11: ? . — — e — — — — | 20 =10
the building and a point 6 420/4 5
feet from the building.
© 2023 Shums Coda Associates 33 © 2023 Shums Coda Associates 34
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Story Above Grade Plane Story Above Grade Plane
202 202

¢ 2. More than 12 feet
above the finished
ground level at any
point.

 Any story having its
finished floor surface
entirely above grade
plane, or in which the
finished surface of the
floor next above is:

e 1. More than 6 feet above
grade plane ; or

© 2023 Shums Coda Associates 35 © 2023 Shums Coda Associates 36
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Allowable Building Height
Table 504.3

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE"

TYPE OF CONSTRUCTION

CLASSIFICATION See Typel Type Il Type Il Type IV Type V
A B A B A B A 8 c HT A B
NS® UL 160 65 55 65 55 65 65 65 65 50 40
A.B.E.F. M5, U % T 3
s UL 180 85 75 85 75 270 180 85 85 70 60
N§-4
H-1,H-2, H-3, H-5 s UL 160 65 55 65 55 120 9% 65 65 50 40
He4 N§“ UL 160 65 55 65 55 65 65 65 65 S0 40
i S UL 180 %5 75 85 75 140 100 35 85 70 60
. NSt | UL | a6 | oes 55 65 55 65 65 65 65 50 40
1-1 Condition 1, 1-3 - = -
S UL 180 85 75 85 75 180 120 85 85 70 60
L UL | 160 | 65
1-1 Condition 2, 1-2 55 65 55 65 65 65 65 50 40
s UL 180 85
14 NS§*# UL 160 65 55 65 55 65 65 65 65 30 40
) S UL 180 85 75 85 75 180 120 85 85 70 60
NS§* UL 160 65 55 65 55 65 65 65 65 50 40
R S13D 60 60 60 60 60 60 60 60 60 60 S0 40
SI3R 60 60 60 60 60 60 60 60 60 60 60 60
S UL 180 85 75 85 75 270 180 85 85 70 60
© 2023 Shums Coda Associates 37
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Allowable Building Height
Table 504.4

TABLE 504.4
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE**
TYPE OF CONSTRUCTION
CLABSIEICATION Ses Typell Type Il Typo Il Type IV Type V
Footnotes A B A B A B A B C HT A B
NS UL 5 3 2 3 2 3 3 3 3 2 1
A-l
s UL 6 4 3 4 3 9 6 4 4 3 2
NS uL 11 3 2 3 2 3 3 3 3 2 1
A-2
S UL 12 4 3 4 3 18 12 6 4 3 2
A3 NS UL 11 3 2 3 2 3 3 3 3 2 1
o s [PRE 4 3 4 3 B | 12 6 [ 3 2
NS UL 1 3 2 3 2 3 3 3 3 2 1
A4
s UL 12 4 3 4 3 18 12 6 4 3 2
AS NS uL UL uL UL UL UL 1 1 1 UL UL UL
o 5 UL UL UL UL UL UL UL ul [ UL UL UL
B NS UL 11 5 3 5 3 5 5 5 5 3 2
S UL 12 6 4 6 4 18 12 9 6 4 3
© 2023 Shums Coda Associates 38
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Desiging to the 2021 IBC

Building Area Building Area

¢ The area included within e Separated by story
surrounding exterior walls
(or exterior walls and fire
walls) exclusive of vent
shafts and courts.

e Separated by Occupancy
e Keep up to date as plans are revised

1. BUILDING DESCRIPTION

1.1 Actual Building Area

e Areas of the building not Descrpion | clows B Gmmd T 1T T T T %
. . . [Bus Transt Garage |52 35152
provided with surrounding RID - Peesian Aves [A3 20000
. . age S__?__ I 27582 ‘::_.Q:: | _2_‘?]_”1 ?"U‘l i 21819
walls shall be included in : " i B M
the bu11d1ng area lf SUCh Total Area per Story ) L7 T T I ) AT
. . . lm.aleldn: Area 276827
areas are included within i
the horizontal projection | I | s
of the roof or floor above. o reresie T Toiien oo Becion 54 2 sed
© 2023 Shums Coda Associates 41 © 2023 Shums Coda Associates 42
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503.1 Allowable Building Areas
Allowable Building Area Table 506.2
. TABI .
L4 Unless OtherWISQ ALLOWABLE AREA FACTOR (4, = NS, $1, S13R, S13D or SM, as applicable) IN SQUARE FEET**
ificall modlﬁed in e TYPE OF CONSTRUCTION T T
SpeCl 1Ca y I Y e i s Typo ! Type Type i Typa IV Typa V
Chapter 4 and this chapter, Ao [ "o [ & [w [ &l [clw][als
. . . NS UL Ul 15,500 | K500 14000 | 8500 45000 | 30000 | 18,750 | 15.000 | 11,500 5.500
building height, number of " RIS RLE IR e e
stories and bulldlng area SM UL | UL | 46,500 | 25,500 | 42,000 | 25,500 | 135,000] 90,000 | 56.250 | 45,000 | 4,500 | 16:500
Shall not exceed the llmlts NS UL UL 15,500 | 9,500 | 14,000 | 9.500 | 45,000 | 30,000 | 18,750 | 15000 | 11,500 | 6,000
'f. d . . A2 S1 UL UL 62,000 | 38,000 | 56,000 | 38.000 | 180,000 ] 120,000 | 75.000 | 60,000 | 46.000 | 24.000
specl le ln Sectlons 504 M UL UL 46,500 | 28,500 | 42,000 | 28,500 | 135,000 | 90,000 | 56.250 | 45,000 | 34,500 | 18000
and 506 based on the type NS UL UL 15,500 | 9,500 | 14,000 | 9500 | 45,000 | 30,000 | 18,750 | 15.000 | 11,500 | 6.000
3 A3 S1 UL UL 62,000 | 38,000 | 56,000 | 38.000 | 180,000 ] 120000 | 75.000 | 60,000 | 46.000 | 24.000
of COI‘IS‘EI’UCthI’l as . S UL | UL | 46500 | 25.500 | 42,000 | 25.500 | 135,000] 90.000 | 56.250 | 45.000 | 4,500 | 15,000
determined by Section 602 NS UL | UL | 15,500 | 9500 | 14000 | 9500 | 45000 | 30000 | 18750 | 15.000 | 11,500 | 6.000
and the occupancies as A4 S UL UL 62,000 | 38,000 | 56,000 | 38.000 | 180,000 ] 120,000 | 75.000 | 60,000 | 46.000 | 24.000
determined by Section 302 . By UL | UL | 46500 | 28.500 | 42.000 | 25.500 [ 135,000] 90.000 | 56.250 | 45.000 | 3+.500 | 18.000
v - . NS
except as modified ) As S ve | ove | ooe foe [oe fooe foe e | oo | oo | oue | ow
SM
hereafter. NS UL Ul 37,500 | 23,000 | 28,500 | 19,000 | 108,000 72,000 | 45,000 | 36,000 | 18,000 9,000
B S1 uL UL 150,000 | 92,000 | 114,000 | 76,000 | 432,000 | 288,000 | 130,000 | 144,000 | 72,000 | 36,000
M UL UL 112,500 | 69,000 | 85,500 | 57.000 | 324,000 | 216,000 | 135,000 | 108,000 | 54.000 | 27.000
© 2023 Shums Coda Associates 43 © 2023 Shums Coda Associates 44
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Allowable area Determination
506

e Single-Occupancy
Aa = At + [NS X |f] e Equation 5-1

e A,=Allowable building area per
story

o A, = Tabular building area per
story in accordance with Table
506.2

e NS = Tabular allowable areca
factor in accordance with Table
506.2 for nonsprinklered building

* [,= Area increase factor due to
frontage (506.2)

© %623 Shums Coda
Associates

45

506.3.3
Amount of increase

* The area factor increase based on frontage shall be
determined in accordance with Table 506.3.3.

TABLE 506.3.3
FRONTAGE INCREASE FACTOR*

PERCENTAGE OF OPEN SPACE (feet)
BUILDING PERIMETER 01 less than 20 20 1o less than 25 2510 1ess than 30 30 or greater
010 Iess than 25 0 [ [ 0
25 10 less than 50 0 017 021 0.25
5010 less than 75 0 0.33 0.42 0.50
7510 100 [ 0.50 0.63 0.75

90% Building Perimeter

Yard Dimension = 21’ 3
Frontage Increase = 50%

© 2021 Shums Coda Associates 47
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Desiging to the 2021 IBC

506.3.2
Minimum frontage distance

¢ The frontage increase shall
be based on the smallest

H 4
public way or open space i : T
that is 20 feet or greater, ;* N |
and the percentage of ; .
e

building perimeter having _T_\—*_
a minimum 20 feet public H

way or open space. : v

Perimeter with > 20’ yard = 364’
Total Perimeter = 406’
364/406 = 90%
Smallest Yard = 21’ 37

© 2021 Shums Coda Associates 46
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Frontage Increase
Example #2

¢ Determine I
Perimeter >20’ = 775’
Total Perimeter = 1000’
Percentage = 775/1000 = 53%
Smallest Yard >20’ = 35’
If=0.50
One-Story

Paper Warehouse
Type IIB construction

e Determine A;:
A=A, +[NSxI]

e A, =17,500 + [17,500 x 0.50]
e A,=17,500 + 8,750
e A,=26,250

Actual Area = 50,000 sq. ft.

© 2023 Shums Coda Associates 48
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Buildings with Fire Walls

e Section 503.1
e Each portion of a
building separated by

30 ft. yards all around I

. Two- Story I
one or more fire walls | Group M :
complying with Section | rull Type Hlil\ o L
706 shall be considered . “ ZYS(S)?FX“;OSE FWall |
to Pefa separate | Two- Story |
building. | Group M

. Type [TA |
e Separate calculations for Fully Zgrmklered |
each bu1ld1ng I 250’ x 200’ I

© 2023 Shums Coda Associates 49
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Buildings with Fire Walls

Example

72% perimeter, 30’ yard
I=o0.50

30 ft. yards all around

Two Buildings on the Same Lot

503.1.2

¢ Two or more buildings on the
same lot shall be regulated as
separate buildings or shall be
considered as portions of one
building where the buildin
height, number of stories o
eac% building and the

aggregate building area of the !

buildings are within the
limitations specified in

30 ft. yards all around property I

One-Story I
I Group M .
. Type VB I
I 150’ x 75

I 15 ft. between buildings

Sections 504 and 506. : One- Story I
e The provisions of this code I Group M |
applicable to the aggregate Type VB
building shall be applicable to I 150’ x 75’ |
each building. | I
. |
© 2023 Shums Coda Associates 51

Two- Story I
A, = 64,500 + [21,500 x gm‘llillj‘\’[ .
ype
0'50] Fully sprinklered I
A, = 64,500 + 10,750 250’ X 200’ |
A, =75,2505q. ft. Two- Story :
Group M I
Type ITA .
Actual Area per story per Funzy ZP:ZEL‘%red |
building = 50,000 sq. ft. 2 |
e — e — . d
© 2023 Shums Coda Associates 50
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Two Buildings on the Same Lot
Example
* Separate Bulldlngs I 30 ft. yards all around property I
67% perimeter, 30’ yards | !
If = 0.50 : One-Story I
I Group M .
. Type VB I
A, =9,000 + [9,000 x 0.50] | 0 |
A, = 9,000 + 4v?00 | 5 ft. between buildings .
A, =13,500 sq. ft. .
a=135 4 One- Story I
Group M I
Actual Area per building = Type VB !
11,250 sq. ft. 150 X 75 |
One-hour ]
exterior walls TA ) _t '''''''''''
requlred_ ssoclates 52

51
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Two Buildings on the Same Lot

Example

¢ Considered One BUIldlng I 30 ft. yards all around property I
I;=0.75 .
f I One-Story I
A, =36,000 + [9,000 x 0.75] I Group M .

= . Type VB
A =36,000 + 6,750 I Fully Sprinklered I
A, = 42,750 sq. ft. ! 150" x 75’ |
I 5 ft. between buildings .

1 1s . One- Stor
Actual Area of both buildings ; . " I
= 22,500 sq. ft. Type VB |
Fully Sprinklered .
150 X 75 I
Exterior walls not I

required to be . T e T T T

ratea’ ssociates 53

53

Accessory Occupancy Example

e Group B Area = 9.2% of
building area (<10%)

¢ Tabular Area NS Group B =
23,000 sq. ft. y \* N";:ﬁzg"“

¢ Maximum Height Group B
= 3 stories

¢ Offices are accessory
occupancies
¢ Total Allowable Building
Area based on Group S-1
Occupancy
e A, =70,000 with
sprinklers.

© 2023 Shums Coda Associates 55

Accessory Occupancies
508.2.1

e Aggregate accessory
occupancies shall not occupy
more than 10 percent of the

building area of the story in
which they are located

e Cannot not exceed the

Break
Room

tabular values in Table 503,
without building area
increases

¢ TypeIIB Const
¢ Group M = 100,000 s.f.

¢ Break Room limited to 9,500
square feet (Table 503)

© 2023 Shums Coda Associates
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Unlimited Area Buildings
507.1

¢ The area of buildings of the
occupancies and
configurations specified in
Sections 507.1 through 507.12
shall not be limited.
Basements not more than one
story below grade plane shall
be permitted.

¢ Accessory occupancies shall
be permitted in unlimited
area buildings in accordance
with the provisions of Section
508.2, otherwise the
requirements of Sections
507.2 through 507.12 shall be
applied, where applicable.

© 2023 Shums Coda Associates
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507.2

¢ Where Sections 507.2 through
507.12 require buildings to be
surrounded and adjoined by
public ways and yards, those
open spaces shall be determined
as follows:

e 1. Yards shall be measured
from the building perimeter in
all directions to the closest
interior lot lines or to the
exterior face of an opposing
building located on the same
lot, as applicable.

¢ 2 Where the building fronts
on a public way, the entire
width of the public way shall
be used.

Measurement of open spaces

Unlimited Area Building

© 2023 Shums Coda Associates
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Nonseparated Occupancies
508.3

» Nonseparated
occupancies shall be
individually classified in
accordance with Section
302.1.

 Allowable area based on
most restrictive
occupancy.

» No separation between
occupancies

e exceptions

© 2023 Shums Coda Associates 58
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2. BUILDING REVIEW
2.1a Building Perimeter Calculation
Open |
Building Open |Length of [Perimeter | space
Face Space (ft)| Wall (ft) over20f >20 ft
North 3 184 0 0
East 30 138 138 30
South 30 178 178 30
West 30 135 135 30
o
Values P r w
635 | 451 [
2.1b Allowable Building Area Calculation
T — — T
Type of Construction IAVA IAVA
Tabular Area (Table 503) 11,500 12,000
Frontage (506.2)
F [P T wnmo 046 0.46
451 ] 635 | 100
Sprinklers (506.3) 2 2
Ema Per Story 39793 | 41523
2.1¢c Ratio Calculation per Section 506.5.2
Second level as a P use area based on Group A-2 occupancy
Story
1 2 3 4 5
Actual Area Per Story 24287 19881 20082 20118 20111
llowable Area per Story UL 39793 41523 41523 41523
Story Ratio NA 0.50 048 0.48 048
Building Ratio 1.95 OK!
© 2023 Shums Coda Associates 59
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Incidental Use Areas
509

¢ Incidental uses located within
single occuganc or mixed
occupancy buildings shall
comply with the provisions of
this section. Incidental uses
are ancillary functions
associated with a given
occupancy that 1generally pose
a greater level of risk to that
occupancy and are limited to
those uses listed in Table 509.

¢ Exception: Incidental uses
within and serving a dwelling
unit are not required to
comply with this section.
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[FITABLE 509.1
INCIDENTAL USES

ROOM OR AREA

SEPARATION AND/OR PROTECTION

Furnace room where any piece of equipment is over 400,000 Btu per
hour input

1 hour or provide automatic sprinkler system

Rooms with boilers where the [argest piece of equipment is over 15
psi and 10 horsepower

1 hour or provide automatic sprinklcr system

Refrigerant machinery room

1 hour of provide automalic sprinkler system

Hydrogen fuel gas rooms, not classified as Group H

T hour in Group B, F, M, S and U occupancies; 2 hours in Group A,
E. Land R accupancies.

Incinerator rooms

2 hours and provide automatic sprinkler system

Paint shops, not classified as Group H, located in occupancies other
than Group F

2 hours; or | hour and provide automatic sprinkler system

Tn Group E occupancies, laboratories and vocational shops not ¢las-
sified as Group H

1 hour or provide auomatic sprinkler system

In Group 1-2 eccupancies, laboratories not classified as Group H

1 hour and provide automatic sprinkler system

In ambulatory care fucilities, laboratories not classified as Group H

1 hour or provide automatic sprinkler system

Laundry rooms over 100 square fect

1 hour or provide automalic sprnkler sysicm

In Group 1-2, laundry rooms over 100 square feet

1 hour

‘Group 1-3 cells and Group 1-2 patient fooms equipped with padded

volume of 10 cubic feet or greater

1 hour
surfaces
Tn Group 1-2, physical plant maintenance shops T hour
In ambulatory carc facilitics or Group I-2 occupancics, waste and
linen collection rooms with containers that have an aggregate 1 hour

Tn other than ambulatory care facilities and Group 1-2 occupancies,
waste and linen collection rooms over 100 square feet

1 hour or provide automatic sprinkler system

In ambulatory care facilities or Group I-2 occupancies, storage
rooms grealer than 100 square feet

1 hour

Electrical installations and transformers

See Sections 110,26 through 110,33 and Sections 450.8 through,
450,48 of NFPA 70 for protection and scparation requircments.
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Separation
509.4.1

¢ Where Table 509 specifies a
fire-resistance-rated
separation, the incidental
uses shall be separated from
the remainder of the building
by a fire barrier or a
horizontal assembly, or both.

¢ Construction supporting 1-
hour fire barriers or
horizontal assemblies used
for incidental use separations
in buildings of Type IIB, IIIB
and VB construction is not
required to be fire-resistance
rated unless required by other
sections of this code.

© 2023 Shums Coda Associates 62

Protection
509.4.2

¢ Where Table 50? lpermits an
automatic sprinkler system
without a fire barrier, the
incidental uses shall be
separated from the remainder of
the building by construction
capable of resisting the passage
of smoke.

¢ The walls shall extend from the
top of the foundation or floor
assembly below to the underside
of the ceiling that is a
component of a fire-resistance-
rated floor assembly or roof
assembly above or to the
underside of the floor or roof
sheathing, deck or slab above.
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Incidental Use Area
Example

Office Building

© 2023 Shums Coda Associates 64

e Given:
e Office Building
e No fire sprinklers
e Boiler room with
1,000,000 Btu Boiler
e Required
¢ One-hour fire barrier
separation
e Limited to 10% of story

64
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Special Provisions
510.1

¢ The provisions in this section
shall permit the use of special
conditions that are exempt from,
or modify, the specific
requirements of this chapter
regarding the allowable heights
and areas of buildings based on
the occupancy classification and
tﬁpe of construction, provided
the special condition complies
with the provisions specified in
this section for such condition
and other applicable
requirements of this code.

¢ The provisions of Sections 510.2
through 510.8 are to be
consigered independent and
separate from each other.

© 2023 Shums Coda Associates
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Chapter 4
Special detailed requirements based on use and
occupancy

¢ Covered Mall Buildings
 High-Rise Buildings

e Atriums

e Motor-Vehicle
Occupancies

e Hazardous Occupancies
e Live-Work Units

© 2023 Shums Coda Associates 66
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Atrium Notes Example

¢ Building is designed in
accordance with Section
404 Atriums
e Building will be fully
sprinklered
¢ Building will be provided
with fire alarm
¢ Atrium enclosure notes
¢ Standby Power will be
provided
¢ Atrium interior finishes
minimum Class B flame
spread

3
=
-
!
»
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Fire-Resistance Rated Construction

. =
* Type of Construction

¢ Occupancy Separations
* Fire Walls

e Special Occupancy
Requirements

© 2023 Shums Coda Associates 68
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Type of Construction
Table 601

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

TYPE | TYPE Il TYPE Il TYPEIV TYPEV

BUILDING ELEMENT AT el AT s A]s AT Tc] W AT E

Primary strustural frame’ (see Section 202) [ 3" [>T o T T 0 Bl EE D 1o
Bearing walls

Exterior” " s 2T o222 2] 2 J[r]o

Interior sl v lo o322 w1 o

Nonbearing walls and pal

See Table 705.5

Exterior
Nonbearing walls and partitions Se_e

Interion 0 0 0 o 0 o 0 0 0 Section 1] 0

2304.11.2

Floor construction and associated secondary | 2 1 o | o> S S ur : N
structural members (see S
Roof construction and associated secondary | 110 | 1 . . v
structural members (see Section 202) a ! oo o rnf ! HT 1 0

Desiging to the 2021 IBC

Type of Construction

2.2 Building Fire-Resistance

Type of Construction 1A VA
Building Element Fire-Resistive Rating (Table 601) [ Fire-Resistive Rating (Table 601)
Structural Frame 3 hour 1 hour
Exterior Bearing Wall 3 hour 1 hour
Interior Bearing Wall 3 hour 1 hour
Permanent Partitions non-rated non-rated
Shaft Enclosures 2 hours 2 hours
Floors & Floor/Ceilings 2 hours 1 hour
Roofs & Roof/Ceilings 11/2 hours 1 hour

© 2023 Shums Coda Associates
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E . .
xterior Wall Protection
Table 705.8
TABLE 7068
MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ON
FIRE SEPARATION DISTANCE AND DEGREE OF OPENING PROTECTION
T FIRE SEPARATION DISTANCE (lee) DEGREE OF OPENING PROTECTION | ALLOWABLE AREA"
Unprotected, Nonsprinklered (UP. NS) Not Pe
010 less than 3 Unprotecied. Sprinklered (UP_ S) Not Pe
Protected (P) | Not Permitted
Unprotected, Nomsprinklered (UP, NS) Not Permiitted
310 less than Unprotected, Sprinklered (UP. 3) 15
[ Prowected (P) | 5%
Unprotected, Nomsprinklered (UP, NS) 10%
5 to less than 10" [ Unprotected, Speinkiered (UP, S) I 25
Protected (P) 5%
1 Unprotected. Nomprin {UP. NS) I 15%
1010 less than 15°° [ Unprotected, Sprinklered (UP, ) I [5
Protected (P) 15%
T Unprotected. Nomsprinklered (UP, NS) I 25
15 to less than 207 | Unprotected, Sprinklered (UP, Sy | 7
7
1 | 5%
2010 less than 25°* Unprotected, Sprinklered (UP, S) No Limit
| Protected (P) | No Limit
Unprotected, Nomsprinklered (UP. NS) 0%
25 1o less than 30°* | Unpeotected, Sprinklered (UP. S)' | No Limit
| Protected (P) | No Limit
Unprotected. Nonsprinklered (UP, NS) No Limit
30 or greater | Unprotected, Sprinklered (UP, S) | Not Required
Protecied (P) Not Required 7

70
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i
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o
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Exterior Wall Protection Additional Fire Assemblies

dditional Fire. R 1 Rated
2.3 Exterior Wall Protection and Openings ° Fire Walls . Aepsesas 3
A
Location Fire Separation Exterior Bearing Wall | Exterior Non-Bearing | Opening Protection® . o e e b o - o
North 3 feet, 1inch 1 hour 1 hour 15% UP [ Ratlng tﬂ=x:=l and elevator homtway 1-hour 403212
East > 30 feet 1 hour non-rated UL, UP . . (e ',:,....,mw,, o =
South > 30 feet 1 hour non-rated UL, UP L4 Contlnulty connecting 4 or more stones -
West >30 feet 1 hour non-rated UL, UP e Cod fe it gy o Thow e
Section 704.8.1 used for unprotected openings in north wall ode refterence S:-: :u:-:;: Sf.:::m ™ i
* UP=Unprotected, P=Protected, UL=Unlimited -
e Shafts e ey RO =
. endicsure of he Shafl 10 Malch fre-reSHIBnee
t foor A
* Rating e e B
shaft enciosure
¢ Top/bottom enclosures
A shaft enciosure that does not extend (o the underside
¢ Code reference e il B
. . . [topmont floor penetrated by the shaft, but not less than
o Interior Exit Stairways s oo
. [the lowest fire depanment velucle access must be a 10229 8 909.20
° Ratlngs moheproot enciosure o pressunzed
e Code reference
© 2023 Shums Coda Associates 73 © 2023 Shums Coda Associates 74
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Fire Protection Requirements Means of Egress

e e Pt e Occupant Load
Section Comment
4033 Building shall be equipped throughout with an NFPA 13 automatic sprinkier ° Number Of exits or exit

system and secondary water supply as required by Section 903.3.5.2

420.2 Walls separating dwelling units in the same building and walls separating access doors

sleeping units in the same building shall comply .
e Egress Width

e Doors/Corridors

508.25 Fire Pump room is d an i ¥ The room
shall be separated from the remainder of the building by 2-hour fire-resistant
rated construction.

911.12  The fire command center shall be separated from the remainder of the building . Stalrs
by not less than a 1-hour fire-resistant rated construction.

3007 .4 Fire service access elevator lobby provided between Stair #2 and elevators 1 &
2. 1-hour smoke barrier with 45 minute fire doors.

© 2023 Shums Coda Associates 75 © 2023 Shums Coda Associates 76
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Floor Area per Occupant
Table 1004.1.2

TABLE 1004.5
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

FUNCTION OF SPAGE

GCCUPANT LOAD FAGTOR

Accessory storage arcas. mechanical "
300 gross

300 gross

001 gross

0 g

300 gross

100 gross,

15 gross

Assembly

Garning foors (keno, slots, etc.) T1 gross

Txhibit gallcry and miscum 30 et
Assemibly with fixed seats See Section 10036

Assembly withoul Tixed scals

Concentrated (chiirs only—nol fixed) 7 net
S space 5 net
Unconcentrated (tables and chairs) 15 net

Bowling centers, allow 5 persoms for
cach lanc ineluding 15 feet of 7 net
runway, and for additional arcas.

Business areas TS0 o
See Section 10048

Concentrated business use areas

Courtrooms—other than fixed seal-
ing arcas

40 net

77 © 2023 Shums Coda Associates
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Means of Egress

Occupant Load C
Occ Load Occupancy
Floor Use Factor S-2 R-2 A3 B M
B2 Parking Garage 200 115 - - - -
B1 Parking Garage 200 116 - - - -
30 N , , , 199

1 Leasing/Common) 100 - - - 20 N
Garage/Loading 200 49 - - - -

2 Parking Garage 200 110 - - -
3 Parking Garage 200 118 - - - -
4 Eam‘ng Garage 200 66 - - N _
5 R 200 - 82 - - -
Occupied Roof 15 - - 269 - _
6 200 - 82 - -
Residential 200 - 82 - - -
R 200 - 82 - - -
9 Residential 200 - 82 - - -
10 Residential 200 - 82 - - -
11 Residential 200 = 82 = - -
12 Residential 200 - 82 - - -
13 Residential 200 - n - - -
Storage 200 12 - - - -
200 - 43 - - -
14 Assembl: S - - 173 - =
Pool 50 = - 18 = =
Pool Deck S - - 257 - N

© 2023 Shums Coda Associates
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Egress from spaces
1006.2

TABLE 1006.2.

SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY

OF
EGRESS TRAVEL DISTANCE leet)

occupaney | MG arSoae | ee | wn spnbr Sysom

(feeq)
[CFE] oL

AEM 29 3 7 5
B 49 100 75 100"
F 3 7% 75 100"
W1 W2 WY 3 W 3 25
H4 HE 0 [ 3 7"
IR 10 [ 3 75"
B 0 e 3 100"
R 0 3 W 75t
R2 0 e 3 125"
R’ 0 3 3 125"
R4’ 10 7 ™5 125"
s' ) 00 7 100"
u » 00 7 7t

Two exits or exit access doorways
from any space shall be provided
where the design occupant load
or the common path of egress
travel distance exceeds the
values listed in Table 1006.2.1.

78 @ 2023 Shums Coda Associates
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;" _LEVEL 1 LIFE SAFETY PLAN
2)-LEVELY
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Additional Egress Notes

e Common path of egress
travel

e Travel distance
e Corridor Ratings
e Special conditions

Desiging to the 2021 IBC

Exit Access Travel Distance

Table 1016.2

. TABLE 10162
e Exit access EXIT ACCESS TRAVEL DISTANCE®
. WITHOUT SPRINKLER WITH SPRINKLER
travel distance i gty e
A EF-1MRS1 200 25¢
shall not 11 Not Penmitted 250
E 00 200
exceed the F-2,520 300 100
. . H-1 Not Permitted 75°
values given in ) Mot Pemmitted 107
H-3 Not Penmitted 15¢¢
Table 1016.2. iw) Mot Permaited s
H-S5 Mot Permitted 200
213,14 Mot Permitted 00
© 2023 Shums Coda Associates 82
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Corridor Construction
1018.1
e Corridors shall be fire-
resistance rat@d n CORRIDOR FIRE FESISTANCE RATING
accordance with Table ooy | o [ e
1 0 1 8 . 1 BY CORRIDOR Spﬂr:’:l:??;ntam Wﬂ_h;ﬁ;l#li"
e The corridor walls required [ HLHEZHES | A | NetPemted| 1
to be ﬁre—reSIStaIlce—rated H-4, H5 Greater than 30 | Not Permitted 1
. . A,B,E, F,M, S, U|Greater than 20 1 0
Shall Comply Wlth SeCtlon R Greater than 10| Not Permitted 05
709 for fire partitions. ENE AL [NotPemaned| 0
L1 I3 Al Not Permitted 3
© 2023 Shums Coda Associates 83
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Accessibility

e Number of Units
o Accessible units
¢ Type A units
¢ Type B units

e Option Aor B

© 2023 Shums Coda Associates

e Accessible parking
e Number of total spaces

e Number of accessible
spaces
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TABLE 403.1
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES®
(See Sections 403.2 and 403.3)
L] [ K] WATER CLOSETS DRINKING
ACCeSSlblllt}, (URINALS SEE SECTION 419.2) LAVATORIES lesN‘;:lrr .
BATHTUBS! SECTION
NO. | CLASSIFICATION | OCCUPANCY DESCRIPTION MALE FEMALE MALE | FEMALE | SHOWERS 410.1) OTHER
Theaters and other
VI. Ac Cessib"ny A l:?}:{%j:‘:‘?:':g::‘:}?”' d 1 per 125 1 per 65 1 per 200 1 per 500 "::;1“ .
Nightelubs, bars, tavems, -
Type A & B Dwelling Units lf.ni  halls and bukdings| 1 per 40 1 per 40 1per 75 = 1 per 500 ““::'k'“
based on IBC Section 1107.6.2 A -"R'f"““*j‘“j”“ - —
Quantity [Type A Type A [TypeB [TypeB bl and food courts lpels | lpueTS 1per 200 TperS00 )G
Dwelling Unit Type Proposed |Required | Provided |Required |Provided ! Assembly Auditoriums without
Studio 17 2 5 pmmettt | e | e | s I e
One Bedroom 200 2| all others 198 il e, e per 125 per 6 per - per § pok
Two Bedroom 71 2 69 As |and gymnasiums
Total 288 0 6 282 282 P"“'"’""“""'r:r'::;:‘j:‘ 1 per 500 1 per 500 1 per 750 - 1 per 1000 ";:“:""
e airipod | veer1s0 | peers 1 per 200 — | 1pernooo [!eervice
10,000 s.f. restaurant 5 Water Closets each
Occupant load = 667 2 Lavatories each
334 male, 334 female 1drinking fountain
1service sink
© 2023 Shums Coda Associates 85 © 2023 Shums Coda Associates 86
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VIl. Plumbing Fixtures ¢ Construction documents e Floor plans
based on IBC Secion 2902.1 shall be of sufficient clarit i
[o] WC Required WC Provided Lavatories | Lavatories . . . Y ° Elevatlons
Use Load [Male Female |Male Female | Required | Provided to indicate the locatlon, .
e Sections
M Mercantie 1sa| 1 1 70| T80 | teacn | TBD nature and extent of the Detail
. L4 etalls
A-3 Assembly 744 3 5 5 10 2 each 2 each work proposed and ShOW mn S 1 1
1 1 i e Structura ans
R-2 Residential NIA 1 per dwelling 1 per dwelling d;::;g d\:tepI:!r]g detall that It Wlll Confo.rm X . p
: _ _ : to the provisions of this e Specifications
1 automatic clothes washer connection per 20 units required - 15 connections required. One provided in
each aweling. codfs and relevant laws, « Soils Reports
ordinances, rules and .
. . ¢ Calculations
regulations, as determined
by the building official.
© 2023 Shums Coda Associates 87 © 2023 Shums Coda Associates 88
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ASTM E ng or UL 263
Fire-Resistance Rated Construction Documentation

FIRE 4
RESISTANCE
DESIGN
MANUAL

SOUND CONTROL

GYPSUM SYSTEMS

Intertek Testing Services
- ETL SEMKO

© 2023 Shums Coda Associates 89
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Tables 720.1
oo footnotes
Gypsum Association
¢ Gypsum Association * Generic fire-resistance ratings (those not designated
* 6525 Belcrest Rd #480 as PROPRIETARY* in the listing) in the GA 600 shall
 Huntsville, MD 20782 \/?/ be accepted as if herein listed.
Phone: 301-277-8686 GYPSUM ASSOCIATION
Fax: 303-277-8747 GA FILE NO. WP 3380 ¢ Generc ) 1 HOUR 4010 44 STC
GYPSUM WALLBOARD, WOOD ST e r i \ SOUND
Dninlzlyor Sia" rypho).(dgyeslm walll;odam“g;gyesum wn;gu b;se_aﬁpied paraliel ?:dl;'ligh! LT I s
* WWW. SUM.OT a aelg::: ﬁaf?wzf‘mroc:ws' |aar?z:|s.|:a um. [ s.: on 2x 6 wood plates
gypsum.org e e vt | [ LN 0
© 2023 Shums Coda Associates 91
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91 92

© 2023 Shums Coda Associates 23



Desiging to the 2021 IBC

GA Proprietary Systems

* Where the word "proprietary“ appears in system descriptions either the
system or one or more of its components is considered proprietary.

* Each proprietary system shall be built utilizing the components specified by
the company or companies listed under the detailed description for that
system.

¢ All other systems are generic.

* Generic systems are applicable to the products of any manufacturer, whether a
member of the gypsum association or not, provided the products meet the
appropriate standards.

GA FILE NO. ASW 1501

| p—
PROPRIETARY" 2 HOUR
GYPSUM WALLBOARD, STEEL I, C-H OR C ERE

One layer 1*x 24" prope type fioor and celing ]
funners wih tab-fangs section of 217" sisel I, C-H or C-T studs batween pans. One 1
Iayer #4° propeietary type X gypsum walboard or Qypsum veneer base applsd paratiel |
10 each side with 1° Type S drywall screws 12° 0.c. (NLB) | r— 1

Exterior Wall

GA FILE NO. WP 8105 | GENERIC

GYPSUM WALLBOARD, GYPSUM SHEATHING, WOOD STUDS
EXTERIOR SIDE: One layer 48" wids 54" type X gypsum sheathing applied parallel to 2 x
4 wood studs 24* o.c. with 19/4* galvanized roofing nails 4* o.c. at vertical joints and 7*
o.c. at intermediata studs and top and bottom plates. Joints of gypsum sheathing may
be left untreated. Exterior cladding to ba attached through sheathing to studs.
INTERIOR SIDE: One layer /" typs X gypsum wallboard, water-resistant gypsum backing
board, or gypsum venear basa applied parallal or at right anglas to studs with 6d coated
nails, 17la long, 0.0215" shank, ¥4* heads, 7* o.c. (LOAD-BEARING)

1 HOUR
FIRE

ARLAERRRERLY

Thickness: Varies
Approx. Weight: 7 psf
Fire Test: Saa WP 3510

(UL R3501-47, 48, 9-17-65,

UL Design U302

UL R1318-129, 7-22-70,

UL Design U314)

PROPRIETARY GYPSUM BOARD
Amenican Gypsum Company LLC " FlreBloc® Type X
- 1" Shaft Liner hickness: K
Approx. Weight: 9 pst
Fire Test: UI,HH!BQ OSNK29331,
-18-06;
IJL R14196, DBNKO9317,
4-11-08
UL Design V455
© 2023 Shums Coda Associates 93
GA FILE NO. WP 8006 | PROPRETARY" | ‘ 1 HOUR
FIRE

GYPSUM WALLBOARD, Guu MAT GYPSUM
STEEL STUDS, MINERAL OR GLASS FIBER INSULATION
EXTERIOR SIDE: One layer %" proprietary type X glass by
parallel to 3" 20 gage steel studs 24° o.c. with 1° Type S-12, seif-driling,

lags of floor and celing runners either by welding or with ¥2" Type S-12 pan head 9

screws. Mineral or giass fiber insulation friction fit into the stud space. Exterior cladding
10 be attached through glass mat gypsum panel to studs. FIRE SIDE
INTERIOR SIDE: One layer 8" proprietary type X gypsum board applied parallel to studs

with 1* Type S-12 drywall screws 12" 0.c. Thickness: e

bracing spaced not over 40° o.c. shall be 1" by 18 gage stesl straps Approw.w.m 6 psf
n!hd\admald\r-.bea'd\nmlhr attached 1o each stud with a clip angle. For  Fire Test: UL R3660/R15187,
studs with holes or punch-outs in the web the “Q" facior shall be determined by means 01NK21103, 2-4-02;
of stub column tests. Tested at 100 percent of design load. (LOAD-BEARING) ULR&337, 0TNK0B0T9,

PROPRIETARY GYPSUM PANEL PRODUCTS t:m u4zs

CentainTeed Gypsum Inc. - #s* ProRoc® Type X Gypsum Panels

%s* GlasRoo® Sheathing Type X

Gy Panels

CenainTeed Gypsum Canada Inc. %" ProRoo® Type X Gypsum Panels
Geargla-Pacific Gypsum LLC * ToughRock® Fi

Ly Gold® Fi ard®

National Gypsum Company 4" e*XP® FIRE-SHIELD®

Gypsum Sheathing

M¢" Gold Bond® Brand FIRE-SHIELD®

Gypsum Board

Temple-Iniand - 84" GreenGiass Type X

- 8" Type X

© 2023 Shums Coda Associates
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Townhouse Common Wall
[AREA SEPARATION WALLS

GA FILE NO. ASW 1000 ] PROPRIETARY *

GYPSUM WALLBOARD, STEEL H STUDS

Two layers 1" x 24* propristary type X gypsum panels inserted between 2" floor and ceiling

runners with 2" stael H studs between adjacent pairs of gypsum panels.

A ¥4" minimum air space must be maintained between stesl components and adjacent

framing (as indicatod by dashed lines in skatch). As an alternata 1o an air space,

steel components are covered with 6° wids battens of 12" gypsum board or 1" mineral
fiber insulation. As an altemate 1o battens, ona or both facas of the wall ara

| 2 HOUR ” 60 to 64 STC

FIRE

SOUND

covered with 1" mineral fiber insulation stapled to the gypsum liner panels or /2" regular

gypsum board scraw attachad to tha staal componants,

Sound tastod with 2 x 4 stud wall faced with v2* regular gypsum wallboard aach side of

assembly and 3* mineral fiber in stud spaca on both sides. (NLB)

PROPRIETARY GYPSUM BOARD
United Statas Gypsum Company

95
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1" SHEETROCK® Brand Gypsum
Liner Panels

Thickness: 32"

Limiting Helght:  Refer to manufacturer

Approx. Weight: 9 psf

FFire Tost: UL R1319, 80NK28786,
5-14-00,
UL Design U338

Sound Test: RAL TL88-350, 9-12-88
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[-Joist Floor System Truss Roof-Ceiling
GAFILE NO. FC 5407 | [ Genenc ’ THOUR ‘ 31039 STC GAFILE NO.RC 2603 _ | PROPRIETARY"

FIRE SOUND WOOD ROOF TRUSSES, RESILIENT CHANNELS, GLASS OR
WOOD I-JOISTS, GYPSUM WALLBOARD MINERAL FIBER INSULATION, CEILING DAMPER, GYPSUM
Base layor &s" fype X gypsum wallboard applied at right angles fo wood I-joists 24° o.c. WALLOARD

screws 12" o.c. at joints and intermediate |-joists and 1Y2* Type G drywall screws 12" Gypaum boerd A“.s Joinis siischad whi screws &
o.c. placed 2* back on either side of end joints. Joints offsat 24" from base layer joints. 0" long located 3" back on ether side of end joint. Resillent channels applled at right
Wood l-joists supporting 1/2" wood structural panels applied at right angles to joists with angles to botiom chord of pitched wood trusses 24° o.c. with 1%4" Type S or W screws.

with 11/4" Typa W or S drywall screws 24" o.c. Face layer %" type X gypsum wallboard One layer :;'D'Wi')' type xmﬂ:;ﬂbw;:m N::bﬁgw :_mqm
or ul b ied at right to l-joists with 17" Type W or 8 o.c. ype Irywall screws &° o.c.
gypsum veneer base applied at right angles to I-pists wil 's" Type W or S drywall angles to resliient furring channels i o

ad nails Glass fiber or mineral fiber batt or loose fil insulation directty over
board. Trusses supporting 2" plywood or OSB roof sheathing applied at right angles
Amww s 10 trusses with construction adhesive and 6d ring shank nalls 12" o.c. Optional celling
o ps refer to manutacturer for informal
Fira Tost: FM FC 172, 2.25.72; damee { ORI 10 pe. 1l )
TS, 8-6-98 PROPRIETARY GYPSUM BOARD
Sound Test: Estimated National Gypsum Company - %" Gold Bono® Brand FIRE-SHIELD C™
Gypsum Board
© 2023 Shums Coda Associates 97 © 2023 Shums Coda Associates 98
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Un d erwriters L. ab oratories [IT. Fire Registance Directorv

NUMBERING SYSTEM FOR FIRE RATED ASSEMBLIES

I TYPES OF PROTECTION
: .  THombrans Protection [ Direc Applied Protection | Unproiecied_
° oups of struction]] 000099 100-109 200-299 300-399 400-499 500-599 600-699 T00-899 900-999
UL is a testing agency Ll ; T v oS
. . A pe Grid Sys. g:m Boand langous
. h d Iv“r wa' te and Celular Steel
T e lreCtO ls nOt a :b: o Corcetied | (Resarved) | Exposed (Raserved) | MetalLath | Gypsum Masic GFAM + Unprotected
. . Concrets and Stesl Floor Grid Sys. :m Board. Coating
code. It is a guide i ot 2 s |
Concrete a4 Sleal Joists Gnd Sys.
reporting test e mLm e B M
P g tests L R |t g e | St [ 2 2
5)
Ras E [Reserved) Metal Lath Gy J MisCol SFAM + Urprotecied
e www.ul.com LA T b MR o
* ° Stasl Asseribies System
Beams: Concualed (Reserved) Exposed Bany and Motal Lath Gypsun ‘Mastc SFRM » Unprotected
Nor O for Floor Celling Grid Sys. Grid Blarkets o Board Coating
System Minarl nd
Fioor Boaras
Rool-Colling: Concenied | (Roserved) | Exposed (Reserved) | Metsl Lath | Gypsum Wace- BFAM - Unproteciod
PO R Grd Sys. Gne Board laneous
Beama: Bukdng (Roserved) ss;‘p::c (Resacved) | MetalLaih | Gypsum [ SFAM - Urprotecied
Sor T Units. Grid | Board Coating
L. N N
"Wail & Partition: Bidg. o esarved) | Insutal- Wood 5t | Matal Std | Wisc Watal Paneis. SFRM - Masonry
U VoW Partion Bd um Bd Gypsum Dd Lath
Pansl Uns Concrete | Lam ador Lath Bor Slor Plaster
oy
‘Columns: Buidng Profab. Raserved) | Bafs and Motsl Loth | Gypsum Masne SFRM + Twserved)
AYx2 Uit rcated Bankets of & Puaster Boarg Coating
Merral and {
Fiber Boards

The prefix numbers with an asterisk (*) and the design numbers indicated as “Reserved” in the above table are for future
expansion and 1o cater to new types of systems developed in the future.

© 2023 Shums Coda Associates 99 © 2023 Shums CoReRERIGd from the Online Certifications directory with )
permission from Underwriters Laboratories Inc.
Copyright © 2005 Underwriters Laboratories Inc.®

99 100
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Desiging to the 2021 IBC

UL V4o1, 1 hr. nonbearing

FERY EE P R
SONOAANOAAANAN

|

@

1. Floor and Ceiling Runners Steel channels, 1 in. deep by 2-1/2 in. wide, fabricated from No. 25 MSG
galv steel, attached to concrete or masonry with fasteners 24 in. on centers.

2. Steel Studs 2-1/2 in. wide with 1-3/8 in. legs, 1/4 in. flange in legs, fabricated from No. 25 ga galv steel, 1-
1/2 in. wide by 1-3/4 in. high conduit cutouts spaced 24 in. OC. Studs 1/2 in. less in length than assembly
height.

3. Gypsum Board* 1/z in. thick, paper or vinyl surfaced. Wallboard sheets applied vertically or
horizontally with vertical joints located over studs attached to studs with 1 in. self-drilling, self-tapping
steel screws located 12 in. OC in the field and 8 in. OC at joints. Joints covered with paper tape and joint
compound. Exposed screw heads covered with joint compound. NATIONAL GYPSUM CO — Types
FSW-1, FSW-G and FSW-C.

4. 4. Batts and Blankets* 2 in. thick batts, supplied in 24 in. widths, placed to fill interior of wall. Any
mineral wool batt bearing the UL Classification Marking as to Fire Resistance. See Batts and Blankets
(BZJZ) Category For Names of Classified Companies.

5. 4A. Fiber, Sprayed* As an alternate to Batts and Blankets (Item 4) — Spray applied cellulose insulation
material. The fiber is applied with water to completely fill the enclosed cavity in accordance with the
application instructions supplied with the product. Nominal dry density of 3.0 Ib/ft3.

U S GREENFIBER L L C — Cocoon stabilized cellulose insulation.

© 2023 Shums Coda AEEEEM from the Onling Certiﬁcations'directory witi.m
permission from Underwriters Laboratories Inc.

Copyright © 2005 Underwriters Laboratories Inc.”

Design No. U336
Exposed to fire from separation Wall side only
Nonbearing Wall Rating — 2 Hr
Finish Rating — 120 Min

CONFIGURATION

ESIOSED TO FIREFROM AREA SIFARATY

© 2023 Shums Coda Associates 102
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UL Product iQ* s - () s

Trusted Data. Modern Design.

Join Product iQ

Search abridged site witho

https://productiq.ulprospector.com/en

© 2023 Shums Coda Associates 103

Prescriptive Fire Resistance

721

¢ The provisions of this section contain prescriptive details of fire-
resistance-rated building elements, components or assemblies.

¢ The materials of construction listed in Table 720.1(1), Table 720.1(2),
and Table 720.1(3) shall be assumed to have the fire-resistance
ratings prescribed therein.

¢ Where materials that change the capacity for heat dissipation are
incorporated into a fire-resistance-rated assembly, fire test results or
other substantiating data shall be made available to show that the
required fire-resistance rating time period is not reduced.

© 2023 Shums Coda Associates 104
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Desiging to the 2021 IBC

Table 721.1(1) Table 721.1(2)

TABLE 720.1(1)
MINIUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS™ TABLE 720.1(2)—continued
MINIMUM THIC KNESS OF RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *2¢
WSULATING MATER IAL e ————————————————————————————————
FORTHE FOLLOWING " () : sl 5 nel-shaped studs 247 on center
FIRE-RESIS TANCE i Ty ied vertically
STRUCTURAL PEARODS pnotes) attach 0. hdr’\\ | screws to each st Screws are 8 on
PARTS TO BE ITEM 4 3 2 1 131.1 center around the perimeter and 12 on center on (he intermeciate stud. The
PROTECTED _ |NUMBER WSULATING MATERIAL USED hout | hour | hour | hour T |wallboard may be applied horizontally when attached to 3" smids and the T
C i P 1 sand-ligh b = = shers 6 % 6° o horizontal jeints are stag gered with those on the oppasite side, Screws for the
oty [RCON0, APRWREH S FENE-REN WL ALEREMS COcete, MRS G- X TIOf L. ak, | g |ty ] A harizontal application shall be 8” on center at vertical edges and 127 on center
greater (nod inchuding sanduone. granite and siliceous gravel). 13 Noncamtustible i e trmdiate T
- o pii —
11,2 [Coubonate. Nghtweight and sand-lightweight aggregale concrete, members 8" x 8 or | 5 | i | 1 ‘u::iliﬁ"'l"‘:i:;‘"r 0018 (No. 25 carbon sheet <Iu.| gage) channel -shapad studs 25" on center
reater (00t including sanduosc, granite and siliceous gravel) E\n\u:n with two full-length layers of '£* Type X um \nllhund‘ applied vertically
Carbonate, Bghtweight sand-lightweight agg ¢ concrete, mambens . wallhoard ¢ach each side. First layer atached with 1%long, crews, 87 ca center i
113 {137 1 2"or preater (nct including sandstone. granite and silicecus gravel).* AN (I e O 1212 E:ﬁ:\‘:]'l‘;lﬁ‘\':_"::‘:‘l;‘ ::l‘:‘l‘::“i‘:a'l‘ilr‘m\‘ s — | — | ¥ —
14 aggregate concrete and concrete exciuded in ftem 1-1.1, members 67 x 67 3 a Y 1 6 drywall screws spaced 97 on center along vetical joints, 12* on
s A = W intermediate studs and 247 on center ; ilong top and bottom nnners.
1S Silicoous aggregate concrete and concrete exclhuded in ltem 1-1.1, members 8% x 8% | 51, | 5 1 \ D055 (No. 16 carbon }hc steel gage) approved nailable metal studs* 24” on
= lor greater.s =l & 13.1.3 [center with full-length %" Type X gypsum wallboart* applied vertically and I I I "7
. T Inailed 77 on center with 6d cement-coated common nails. Approvad metal L
i [Silicoous aggregate concrete and concrete excluded in [tem 1-1.1, members = fastener grips used with nails at vertical butt joints along swds.
L6 11275 12" or grester zjajajd
© 2023 Shums Coda Associates 105 © 2023 Shums Coda Associates 106
[able 721.1(3) 722
¢ The provisions of this section contain procedures by which the fire
TABLE 720.1(3)—continued 1 1 1 1 1 1 1
PROTECTION FOR FLOOR AND ROOF SYSTEMS=a FeSlS]::Z?H}(iec(l)f];Spe(lllﬁ(i materlals or combinations of materials is
THICKNESS OF FLOOR OR| MINIMUM THICKNESS establishe y calculations.
ROOF SLAB OF CEILING . . . . .
(inches) (inches) ¢ These procedures apply only to the information contained in this
FLOOR OR ROOF TEM alal 2| 1 [a]afa]n section and shall not be otherwise used. The calculated fire resistance
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour |hour | hour | hour |hour|hour|hour| hour . . . . . .
of specific materials or combinations of materials shall be established
24. Wood I-joist (mi Mini 0.026” thick hat-shaped channel 16" b f the foll PR
I-joist depth 9'/;" with a o.c. (channels doubled at wallboard end joints), y one o the fo owing:
minimum flange depth of 1'/," placed perpendicular to the joist and attached to e 1.Concrete, concrete masonry and clay masonry assemblies shall be
and a minimum flange each joist by 1%/," Type S drywall screws. %/g" : N 0, .
cross-sectional area of 525 | 54 1 1| Type C gypsum wallboard applied ol — Variesl =1 =1 = permitted in accordance with ACI 216.1/TMS 0216.
square inches; minimum web " | perpendicular to the channel with end joints o s e > .Precastand precast restressed concrete assemblies shall be permitted in
thickness of ¥") @ 24" o.c., staggered and fastened with 15" Type S : R P
1", mineral wool insulation drywall screws spaced 12" o.c. in the field and accordance with PCI 124.
(2.5 pef—nominal) resting on 8" o.c. at the wallboard ends. Wallboard joints B 3 3 g
hat-shaped furring channels. to be taped and covered with joint compound. * 3'Steel assemblies shall be Permltted in accordance with Chapter 5 of ASCE
29.
¢ 4.Exposed wood members and wood decking shall be permitted in
accordance with Chapter 16 of ANSI/AWC NDS.
© 2023 Shums Coda Associates 107 © 2023 Shums Coda Associates 108
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Members - 704.1

¢ The fire-resistance ratings of
structural members and
assemblies shall comply with
this section and the
requirements for the type of
construction as specified in
Table 601. The fire-resistance
ratings shall not be less than the
ratings required for the fire-
resistance-rated assemblies
supported by the structural
members.

¢ Exception: Fire barriers, fire
partitions , smoke barriers and
horizontal assemblies as provided in
Sections 707.5, 709.4, 710.4 and
712.4, respectively.

Fire-Resistance Rating of Structural

© 2023 Shums Coda Associates 109

TABLE 601
FIRE-RESISTANCE RATING REQL FOR BUILDING ELEMENTS (HOURS)
BUILDING ELEMENT TYPE| TYPE N TYPE I TYPE IV TYPE V
A [ B A [ B Al B Al B [ ¢ | HT Al B
| [ Primary structural frame” (see Section 202) |3+ |2 | 1 | 0 [~ | 0 |+ [ 2 | 2 | 0T [T | 0
Bearing walls
Exterior’ s 21 o >l 2] s 22 2 JTr]o
Tnicrior T > [T [0 1[0 ]3]z [T ][0
Nonbearing walls and partitions Sce Table 705.5
Exterior
Nonbearing walls and partitions See
Interior® o 0 [ 0 [ 0 0 [ ) Section 0 0
2304.11.2
Floor construction and .|-.\4(\.vlc|i fc(-mlary 3 2 1 0 1 0 2 2 2 HT | 0
structural members (see Section 202)
Rool construction and associated secondary e | " " ) §
Y . )
structural members (sce Section 202) VL ! v ! o B ! ! H1 ! !
© 2023 Shums Coda Associates 110
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UL Listings

Design No. N708
Restrained Beam Ratings — 1, 2, 3 and 4 Hr.
Unrestrained Beam Ratings — 1, 1-1/2, 2, 3 and 4 Hr.
Load Restricted for Canadian Applications — See Guide BXUVT

Steel Beam — W8x28 min size.

Normal Weight or Lightweight
Concrete — Compressive
strength, 3000 psi.
Shear Connector — (Optional) —
Studs, 3/4 in. diam headed type or
equivalent per AISC
specifications. Welded to the to,
ange of beam through the stee
floor units.

Welded Wire Fabric — (Optional)
— 6x6-10/10 SWG.

Steel Floor and Form Units* — 1-
5/16 in. deep corrugated units; or
1-1/2 to 3 in. deep fluted or cellular
units, welded to beam.

© 2023 Shums Coda Associates

m

¢ Spray-Applied Fire Resistive
Materialgg — Applied by
mixing with water and
spraying in more than one
coat to the beam to the final
thicknesses shown below.

¢ When fluted or corrugated
steel floor units are used,
crest areas shall be filled with | 2
Spray-Applied Fire Resistive | 5
Materiag above the beam.

e Beam surfaces must be clean
and free of dirt, loose scale
and oil. Min avg and min ind
density of 15/14 pcf
respectively.

1%

Rating Hr

© 2023 Shums Coda Associates

Restrained Unrestrained
Beam Beam
Rating Hr Rating Hr
1/2 1/2
11/16 13/16
15/16 1-1/16
1-7/16 1-9/16
1-15/16 2
12

Sprayed Fire-resistant Materials

111

© 2023 Shums Coda Associates
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¢ Special inspections for
sprayed fire-resistant
materials applied to
structural elements and
decks shall be in
accordance with Sections
1704.12.1 through 1704.12.6.

¢ Special inspections shall be
based on the fire-resistance
design as designated in the
approved construction
ocuments.

Sprayed Fire-resistant Materials - 1704.12

© 2023 Shums Coda Associates 13
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113

Exterior Walls
705

e Exterior walls shall be
fire-resistance rated
and have opening
protection as required
by this section.

© 2023 Shums Coda Associates 114

705.2

TABLE 705.;
MINIMUM DISTANCE OF PROJECTION

FIRE SEPARATION DISTANCE MINIMUM DISTANCE FROM LINE
(FSD) (feet) USED TO DETERMINE FSD

010 less than 2 Projections not permitied

210 less than 3 24 inches
3 to less than 5 Two-thirds of FSD
5 or greater 40 inches.

Exterior Walls - Projections

¢ Cornices, eave overhangs,
exterior balconies and similar
projections extending beyond
the exterior wall shal
conform to the requirements
of this section and Section
1405.

« Exterior egress balconies and
exterior exit stairways an
ramps shall comply with
Sections 1021 and 1027,
respectively.

¢ Projections shall not extend
any closer to the line used to
determine the fire separation
distance than shown in Table

705.2.

© 2023 Shums Coda Associates 15
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Exterior Wall Fire Ratings
705.5

e Exterior walls shall be fire-resistance rated in accordance
with Table 601, based on the type of construction, and
Table 705.5, based on the fire separation distance.

TABLE 705.5

FIRE-RESISTANCE RATING FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCE" **

FIRE SEPARATION TYPE OF OCCUPANCY OCCUPANCY ‘OCCUPANCY

= X (faat) TION GROUP H* GROUP F-1, M, $-1" GROUP A, B, E, F-2, |, R', §-2, U™

X<5" All 3 2 1
S<X<10 1A IVA 3 2 1
Others 2 1 1

1A, IB. IVA, IVB 2 1 I°

10=X<30 1B, VB 1 o 0
Others 1 1 1

Xz30 All 0 0 0

© 2023 Shums Coda Associates 16

116

29



Exterior Wall Fire Ratings
705.5

Fire separation < 10 feet
fire exposure both sides

Fire separation > 10 feet
fire exposure from inside

Design No. U330
(Exposed to Fire on Interior Face Only)
Bearing Wall Rating — 1 HR.
Load Restricted for Canadian Appéi)cations — Sge Guide BXUV7

£ Hﬁ—‘,—

BB T T
1990 O 0
{ Y \ y ¥ % VA
e (LA XEEY)
7 7 7
é d& ®
© 2023 Shums Coda Associates uy

Desiging to the 2021 IBC

MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ONI?I%LEES?;I-\BRAWON DISTANCE AND DEGREE OF OPENING PROTECTION
FIRE SEPARATION DISTANCE
teet) DEGREE OF OPENING PROTECTION ALLOWABLE AREA®
Unprotected, Nonsprinklered (UP, NS) Not Permitted
0 to less than 38 ¢ Unprotected, Sprnklered (UP.S) Not Permuted
Protected (P) Not Permitted
Unprotected, N (UP.N§) Not Permitied
3 to less than 5 Unprotected, Sprinklered (UP, S)t 15%
Protected (P} 15%
Unprotected, N (UP.NS) Lo%®
510 less than 1000 Unprotected, Sprinklered (UP, S)t 25%
Protected (P} 25%
Unprotected, Nonsprinklered (UP. NS) 15%R
10 to less than 1548 Unprotected., S UP.S§ 45%
Protected (P) 45%
Unprotected, Nomsprinklered (UP, NS) 5%
15 to less than 20F8 Unprotected, Sprinklered (UP, S} 75%
Protected (P) 9%
Unprotected, N (UP.NS) 45%
201to less than 2558 Unprotected, Sprinklered (UP. S)* No Limit
Protected (P} No Limit
Unprotected, (UP.NS) 0%
25 to less than 30F8 Unprotected, Sprinklered (UP., S)* No Limit
Protected (P) No Limit
Unprotected, Nomsprinklered (UP, NS) No Limit
30 or greater Unprotected, Sprimklered {UP, S} Not Required u8
Protected (P} Not R equired

117

Fire Walls
503.1

¢ For the purposes of determining area
limitations, height limitations and Bldg 1
type of construction, each portion of
a building separated by one or more
fire walls complying with Section 706
shall be considered to be a separate
building.

© 2023 Shums Coda Associates 19

118

Structural Stability
706.2

¢ Fire walls shall be designed and
constructed to allow collapse of the
structure on either side without
collapse of the wall under fire
conditions.

¢ Fire walls designed and constructed in
accordance with NFPA 221 shall be
deemed to comply with this section.

119

© 2023 Shums Coda Associates
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Fire Resistance Rating

Table 706.4
TABLE 706.4
FIRE WALL FIRE-RESISTANCE RATINGS
GROUP FIRE-RESISTANCE RATING (hours)
A,B,E,H-4,LR-1,R-2, U 3
F-1, H-3*, H-5, M, S-1 3
H-1, H-2 4b
F-2,S-2, R-3, R-4 2

fire-resistance rating.

a. In Type II or V construction, walls shall be permitted to have a 2-hour

b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.4 and 415.5.

© 2023 Shums Coda Associates 121

Desiging to the 2021 IBC

Horizontal Continuity
706.5

e Fire walls shall be
continuous from
exterior wall to exterior
wall and shall extend at
least 18 inches beyond
the exterior surface of
exterior walls.

/ 18 inches

¢ Exceptions!

122

121

© 2023 Shums Coda Associates

Fire Barriers
707

© 2023 Shums Coda Associates

Shaft Enclosures

Exit enclosures 1019.1

Exit passageways 1020.1

Horizontal exits 1021.1

Atrium Separations 404.5

Incidental use areas 508.2

Control Areas 414.2.3

Separation of mixed occupancies 302.3.3
Single-occupancy fire areas

123

122

Fire Barrier Continuity
707.5

¢ Fire barriers shall extend
from the top of the
floor/ceiling assembl
below to the undersi({e of
the floor sheathing, slab or
deck above

¢ Continuous through

concealed spaces such as
suspended ceilings

Same rating as
fire barrier

123

© 2023 Shums Coda Associates
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707.5.1

¢ The supporting construction for a
fire barrier shall be protected to
afford the required fire-resistance

¢ Hollow vertical spaces within a fire
barrier shall be fireblocked in
accordance with Section 717.2 at
every floor level.

rating of the fire barrier supported.

Supporting construction

Exceptions:

1. Fire barriers separating tank storage as
provided for in Section 415.6.2.1 shall be
a maximum of 2 hours, but not less than
required by Table 601

2. Shaft enclosures permitted to terminate
at a top enclosure per Section 708.12.

3. Supporting construction for 1-hour fire
barriers required by Table 508.2.5 in
buildings of Type IIB, I1IB and VB
construction are not required to be fire-
resistance rated unless required by other
sections of this code.

© 2023 Shums Coda Associates 125

Desiging to the 2021 IBC

Fire Partitions
708

125

© 2023 Shums Coda Associates

Dwelling separations
Sleeping unit separations
Tenant separations in mall
buildings

Corridor walls

Elevator lobby separations

One-hour FRR
Continuity

126

Smoke Barriers
709

e 1-hour fire-resistance rated

¢ Continuous from outside wall to
outside wall and slab to
underside of floor/roof deck
above

e Supporting structure, the same

e 20-minute opening protectives
(716)
Exceptions
¢ I-2 occupancies where doors are
installed across the corridors
¢ [-2, horizontal sliding doors per
Section 1008.1.4.3

v
MERS CONFIED 10 6605
HERE NOT CONFRIED To BE0S

HOSPIIAL COMPARTMENTATION

© 2023 Shums Coda Associates 127

126

Smoke Partitions
710

e Glass atrium separation
e [-2 corridorwalls

e Elevator lobbies in
sprinklered buildings

127

© 2023 Shums Coda Associates
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Horizontal Assemblies
711

¢ Floorand roof
assemblies required
to have a fire-
resistance rating

© 2023 Shums Coda Associates 129

Fire Resistance Rating
711.2.4

e Type of Construction
* Type of Separation '

129

e [-1, R-1, R2
¢ One-hour fire-
resistive
© 2023 Shums Coda Associates 3o
130

712 — Vertical Openings

e The provisions of this
section shall apply to the
vertical opening
applications listed in
Sections 712.1.1 through
712.1.16.

* 16 options to address
vertical openings

Ten Story Stacked Openings !

© 2023 Shums Coda Associates 131

712 — Vertical Openings

e Should always be
referenced first.
¢ Contains the former
“shaft exceptions” in its
scoping requirements
e Escalator
e Atrium
¢ Two-story opening

© 2023 Shums Coda Associates
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Fire-Resistance Rating

713.4 Penetrations
714.1

* Four stories or more e The provisions of this
e two-hour section shall govern the

e Less than four stories materials and methods of
¢ one-hour construction used to

e Includes basements, but not protect throughd

mezzanines penetrations an

membrane penetrations
e Not less than the floor P

assembly penetrated, but
need not exceed 2 hours

¢ Fire Barrier/Horizontal
Assembly

© 2023 Shums Coda Associates 134
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133 134

Mgl (Sec lem 30)
than | CFAsq  (Sec e 36)

Fire-Resistance-Rated Walls 714.3

¢ Penetrations into or
through
o fire walls
e fire barriers
¢ smoke barrier walls
¢ Must also comply with
713.5
e fire partitions

i B Fre 5
3M Fire Protection Products AUTORAX: 5  Csnnd 1-800-498-4:
wwwe.3m.com/ firestop Costomer Service V5 e Gty 1-800-328- 1641

136
© 2023 Shums Coda Associates 135

135 136
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Fire-Resistant Joint System
715

System No. HW-D-0001
Assembly Rating — 1 Hr
Nominal Joint Width — 5/8 in.
Class Il and Ill Movement Capabilities— 100% Compression, 60%Extension

@\ A ?‘B\ A @

¢ Jointsinstalled in or between fire-
resistance-rated walls, floor or
floor/ceiling assemblies and roofs or
roof/ceiling assemblies shall be
protected by an approved fire-
resistant joint system designed to
resist the passage of fire for a time
period not less than the required fire-
resistance rating of the wall, floor or
roof in or between which the system
is installed.

© 2023 Shums Coda Associates 137 © 2023 Shums Coda Associates 138
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6 O i P i 6 6 Gl 1
710.5 pening rotection 710. azZing
TABLE T16.12)
‘OPENNG FIRE PROTECTION ASSEMBLES: s
T R RSO
R P T 3
S seumsowis | Mo | S008 | "Seawe | Twpsowassevecy | SLSRRiSs TABLE 716.403)
= Assivoiraatma | merre | RS | e ey
o) ey * | ooo v — FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS
proeny - REQUIRED WALL WINIMUW FIRE WINGOW PRERATED
TYPE OF WALL ASSEMBLY ASSEMBLY RATING ASSEMBLY RATING
+ s Diw.3 (hours) LAZING
> T Ierior walls
walls All NP W-XXX"
i i Fire barriers >1 NP
Reden W [ . T
L. “Alrium scparations (Section 707.3.6),
" oo Nt " N | Incidental use areas (Section 707.3.7),° 1 " OH-45 or W-60
i ot | | ponmise) Mixed occupancy scparations (Section 707.3.9)
rrr Fire panitions [ s OHA5 or W-60
St | ot e T oW
bty | bl 05 T, ON-20 0r W-30
" '“”M Smoke barriers 1 A OH-45 or W-60
oy >1 [ 01190 or W-XXX"
3 ) ¢ | ppwase | N ) Nt | s Eate i [ 34 OH-45 of W-60.
N s Pemined e Exterior walls l -5 or
0.5 173 OH-200r W-30
v g in | .- T ] W0 Party wall Al NP Not Applicable
DHW
i
e .
P TSN Nl ) IR I
DLW
DT
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Draftstopping In Floors
718.3

¢ In combustible
construction,
draftstopping shall be
installed to subdivide
floor/ceiling
assemblies

© 2023 Shums Coda Associates

141

Desiging to the 2021 IBC

Draftstopping In Attics
718.4

DRAFT STOP

© 2023 Shums Coda Associates

In combustible
construction,
draftstopping shall be
installed to subdivide
attic spaces and
concealed roof spaces

142

141

142

Means of Egress

¢ Space Area J
¢ Occupant Load }
¢ Required Egress '

C L

Capacity | *E
¢ Provided Egress TR
Capacity “-:l— ‘ ~

e Number of Exits or L
Exit Access Doors —_

[T
i

© 2023 Shums Coda Associates
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Floor Area per Occupant
Table 1004.1.2

il 1004.1.2
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

FUNCTION OF SPACE OCCUPANT LOAD FACTOR®
e

20 net
50 net

50 gross

200 gross

100 grosss

240 gross
100 gross
120 gross

200 gross

&

50 et
100 gross

50 gross

See Section 40262

60 gross
300 gross

200 gross

200 gross

E

P

kating Anks, swimming pools.
Rink and pool 50 gross
Decks 15 gross

Siages and platforms

Warshouses 500 gross

143
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Stairways
1005.3.1

¢ The capacity, in inches, of

means of egress stairways
shall be calculated by
multiplying the occupant
load served by such
stairway by 0.3 inch per
occupant.

Where stairways serve
more than one story, onl
the occupant load of eac¥1
story considered
individually shall be used
in calculating the required
capacity of the stairways
serving that story.

© 2023 Shums Coda Associates 145
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Other egress components
1005.3.2

e The capacity, in inches,
of means of egress
components other than
stairways shall be
calculated by
multiplying the occupant
load served by such
component by 0.2 inch
per occupant.

© 2023 Shums Coda Associates 146

1005.3
Exceptions

e 0.2” for stairs

¢ 0.15” for other egress
components

e Otherthan H & I-2

e NFPA 13 or 13R Sprinkler
systems installed
throughout

e Emergency voice/alarm
communication system
installed throughout

© 2023 Shums Coda Associates 147
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Distribution of egress capacity
1005.5

¢ Where more than one exit, or access to more than one
exit, is required, the means of egress shall be
configured such that the loss of any one exit, or access
to one exit, shall not reduce the available capacity to
less than 50 percent of the required capacity.

© 2023 Shums Coda Associates 148

148
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Egress from spaces
1006.2

¢ Two exits or exit access doorways
from any space shall be provided
where the design occupant load
or the common path of egress

TABLE 1006.2.1
SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY

EARES TRt DrTomE taeg travel distance exceeds the
MAXIMUM GCCUPANT | Without Sprinkler System . .
OOUPHIY | wopoe seace e wan s son | values listed in Table 1006.2.1.
o )

A EM 49 % b 75*
] 49 100 % 100"
G 0 0 T o
H1 H2, H3 3 NP NP 26
Hd, H5 10 NP N 75°
[ERTAT] o e e 75"
w 0 > > o
o 0 0 0 o
ma 0 > 0 —
F W 0 .
et ) ™ 5 =
s ) 100 75 100"
1 1 100 75 75*
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Three or more exits or exit access
doorways - 1006.2.1.1

» Three exits or exit access
doorways shall be
provided from any space
with an occupant load of
501 to 1,000.

e Four exits or exit access
doorways shall be
provided from any space
with an occupant load
greater than 1,000.

© 2023 Shums Coda Associates 151
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Common Path of Egress Travel

¢ That portion of exit access travel distance measured from
the most remote point of each room, area or space to that
point where the occupants have separate and distinct access
to two exits or exit access doorways.

o 150

151
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150
Exit Access Travel Distance
Table1017.2
* Exit access travel o2 T
distance shall not el Il e
A, E.F-1, M.R, §-1 200¢ 250"
exceed the values o LT
given in Table 1017' 2' * :izl e Not I;‘cr::nu:il 47[::
— — —
H4 Not Permitted 175°
H-5 Not Permitted 200¢
12,13 Not Perminied 200x
14 150 2000
© 2023 Shums Coda Associates 152
152
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Measurement
1017.3

Exit access travel
distance shall

L a—
be measured from the A
most remote point ]
within a story along the

natural and
unobstructed path of o

horizontal and
vertical egress travel to
the entrance to an exit.

© 2023 Shums Coda Associates

Exit access stairways and ramps
1017.3.1

¢ Travel distance on exit access
stairways or ramps shall be
included in the exit access
travel distance measurement.

¢ The measurement along
stairways shall be made on a
plane parallel and tangent to
the stair tread nosings in the
center of the stair and
landings.

¢ The measurement along
ramps shall be made on the
walking surface in the center
of the ramp and landings.

© 2023 Shums Coda Associates 154
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Number of Exits & Exit Configuration
1006.3

¢ The means of egress
system serving any story or | ‘ LT

occupied roof shall be i Y © R b
=L LiTE

PROPOSED FLOORPLAN
- —= -+

provided with the number e Z :
of separate and distinct — ‘ o ot
exits or access to exits 4 1 ‘ : B
based on the aggregate i ‘ i
occupant load served in 5 ‘ :
accqrdance with this AN ‘ — =
section. A l
¢ The path of egress travel to an T T
exit shall not pass through b o 1
more than one adjacent story. L £l
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1006.3.3
Egress based on occupant load

e Each story and occupied roof
shall have the minimum
number of exits, or access to
exits, as specified in Table

TABLE 1006.3.1
MINIMUM NUMBER OF EXITS OR
ACCESS TO EXITS PER STORY

OCCUPANT LOAD
PER STORY

MINIMUM HUMBER OF EXITS OR
ACCESS TO EXITS FROM STORY

1500

2

501-1,000

£

More than 1.000

4

1006.3.1. A single exit or access
to a single exit shall be
permitted in accordance with
Section 1006.3.2.

e The required number of exits,

or exit access stairways or
ramps providing access to
exits, from any story or
occupied roof shall be
maintained until arrival at the
exit discharge or a public way.

© 2023 Shums Coda Associates 156
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1006.3.4
Single exits

¢ Asingle exit or access to a
single exit shall be
permitted from any story
or occupied roof where one
of the following conditions
exists:

¢ 1. The occupant load,
number of dwelling units
and exit access travel
distance do not exceed the
values in Table 1006.3.2(1)
0r1006.3.2(2).

© 2023 Shums Coda Associates
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1006.3.4(2)
Single exits

TABLE 1006.3.4(2)

STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES

SToRY occupANCY “OADPERSTORY | TRAVEL DISTANCE fles)
A.B"E.F,M, U 49 75
- H2. H3 3 25
First story above or below grade planc TS LRLRE" m 5
b 2 75
Second story above grade plane B.E.M.S 20 7
Third story above grade planc and higher NP NA NA

For Sl 1 foor = 304.8 mm

mergency escape and rescue openings in accordance with Section 1031
mum exit sccess travel distance of 100 feet

. The length of exil access travel distance in a Group 5-2 open parking garage shall be not more than 100 fect.

© 2023 Shums Coda Associates

b. Group B, F and § occupancics in buikdings cquipped throughout with an automatic sprinkler system in accondance with Section 903.3.1.1 shall have a maxi

. This table is used for R-2 occupancies consisting of sleeping units. For R-2 occupancies consisting of dwelling units, use Table 1006.3.4(1)

159
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1006.3.4(1)
Single exits

TABLE 1006.3.4(1)
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 OCCUPANCIES

MAXIMUM NUMBER OF MAXIMUM EXIT ACCESS
SToRY. OCCURANCY. DWELLING UNITS TRAVEL DISTANCE
Basement, first, second or third story above grade plane R-2*" 4 dwelling units 125 feet
Fourth story above grade planc and higher NP NA NA
¥
N
N 4
a. Build Group R-2 cquipped throughout with an automatic sprinkler system in sccordance with Section 903.3,1.1 or 903.3.1.2 and provided
" escape a spenings in accondance with Section 10)

‘ies consisting of dwelling units. For R-2 occupancies consisting of sleeping units, use Table 1006.3.4(2).

© 2023 Shums Coda Associates 158
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1006.3.4
Single exits

¢ 2. Rooms, areas and spaces
complying with Section 1006.2.1
with exits that discharge directly
to the exterior at the level of exit
discharge, are permitted to have
one exit or access to a single exit.

3. Parking garages where vehicles
are mechanically parked shall be
permitted to have one exit or
access to a single exit.

¢ 4.Group R-3and R-4
occupancies shall be permitted
to have one exit or access to a
single exit.

© 2023 Shums Coda Associates 160

160
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1006.3.2
Single exits

¢ 5. Individual single-story or
multistory dwelling units shall be
permitted to have a single exit or
access to a single exit from the
dwelling unit provided that both of

the following criteria are met:

¢ 5.1. The dwelling unit complies
with Section 1006.2.1 as a space
with one means of egress.

e 5.2, Either the exit from the
dwelling unit discharges directly to
the exterior at the level of exit

15

\
L

ok

-

discharge, or the exit access
outside the dwelling unit’s
entrance door provides access to
not less than two approved
independent exits.

© 2023 Shums Coda Associates
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1007.1.1
Exit & Exit Doorway Configuration

e Two exits
¢ A distance apart equal
to not less than 1/2 the
longest diagonal
¢ Exception 1
e 1 hr. corridor
e Exception 2

e NFPA 13 0r13R
Sprinklered building 1/3

161

1007.1.1.1
Measurement point

¢ The separation distance required
in Section 1007.1.1 shall be
measured in accordance with the
following:

1. The separation distance to
exit or exit access doorways
shall be measured to an
point along the width of the
doorway.

2. The separation distance to
exit access stairways shall be
measured to the closest riser.

3. The separation distance to
exit access ramps shall be
measured to the start of the
ramp run.

© 2023 Shums Coda Associates
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diagonal
© 2023 Shums Coda
Associates 162
162
Three or More Exits
1007.1.2

e Where access to three or
more exits is required, not
less than two exit or exit

access doorways shall be

arranged in accordance
with the provisions of
Section 1007.1.1.

Additional required exit or
exit access doorways shall

be arranged a reasonable

distance apart so that if one
becomes blocked, the
others will be available.

©18923 Shums Coda
Associates

163
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Accessible Means of Egress
1009

e Accessible spaces shall be
provided with not less than
one accessible means of
egress.

¢ Where more than one
means of egress is required
from any accessible space,
each accessible portion of
the space shall be served by
not less than two accessible
means of egress.

© 2023 Shums Coda Associates
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Continuity and Components
1009.2

¢ Continuous to public way
e Must consist of one or more
components
e Accessible routes
Interior exit stairways
Exit access stairways
Exterior exit stairways serving
levels other than the level of
exit discharge.
Elevators
Platform lifts
Horizontal exits
Ramps
Areas of refuge
Exterior areas for assisted
rescue

© 2023 Shums Coda Associates 166
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Size of Doors
1010.1.1

¢ Minimum width
o sufficient for the occupant
load
¢ Provide a clear width of not
less than 32 inches.
¢ measured between the face of
the door and the stop, door
open 9o degrees.
¢ Height

e Minimum 80”

© 2023 Shums Coda Associates
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Door Swing
1010.1.2

e Egress doors shall be of the
side-hinged swinging door,
pivoted door, or balanced door
types.

e Several Exceptions

e Side-hinged swinging doors,
pivoted doors and balanced
doors shall swing in the
direction of egress travel
where serving a room or area
containing an occupant load
of 50 or more persons or a
Group H occupancy.

168
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Landings at Doors
1010.1.5

e Width not less than width of stairway or door which
ever is greater.

 Length in direction of travel not less than 44”

P oo
— — :u—/:
E—x > X = LANDING WIDTH X
¥ = DOORWAY WIDTH
Z= STAIR WIDTH
I
T ——

X SHALL BE EQUAL TO OR GREATER THAN BOTH Y AND Z
© 2023 Shums Coda Associates
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Door Operations
1010.2

e Except as specifically
permitted by this
section egress doors
shall be readily
openable from the
egress side without
the use of a key or
special knowledge or
effort.

© 2023 Shums Coda Associates 170
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Panic& Fire Exit Hardware
1010.2.9

¢ Required in Group A or E
having an occupant load of
50 or more and any
occupancy of any Group H

¢ Refrigeration machinery
room larger than 1,000 SF

e Electrical rooms with
equipment rated 1,200
amperes or more and over 6
feet wide that contain
overcurrent devices,
switching devices or control
devices with exit or exit
access doors

© 2023 Shums Coda Associates
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1023.1
Interior exit stairways

e Interior exit stairways and
ramps shall be enclosed and
lead directly to the exterior of
the building or shall be
extended to the exterior of
the building with an exit
passageway conforming to the
requirements of Section 1024,
except as permitted in Section
1028.1.

¢ An interior exit stairway or
ramp shall not be used for any
purpose other than asa
means of egress and a
circulation path.

© 2023 Shums Coda Associates 172
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1023.2
Construction

¢ Enclosures for interior
exit stairways and ramps
shall be constructed as
fire barriers or horizontal
assemblies, or both.

© 2023 Shums Coda Associates 173
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Construction
1023.2

® 4+ stories - 2 hr. fire rated
e < 4 stories - 1 hr. fire rated

e all floor levels used to
compute stories, including
basements but not
mezzanines

Exceptions:

e [-3 Occupancies
e Atriums

¢ Section 510.2

173

©17923 Shums Coda
Associates

Termination
1023.3

e Interior exit stairways and
ramps shall terminate at an
exit discharge or a public way.

¢ Exception: A combination of
interior exit stairways,
interior exit ramps and exit
passageways, constructed in
accordance with Sections
1023.2, 1023.3.1and 1024,
respectively, and forming a
continuous protected
enclosure, shall be permitted
to extend an interior exit
stairway or ramp to the exit
discharge or a public way.

© 2023 Shums Coda Associates 175
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Stairway Width
1011.2

175
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¢ As determined by
Section 1005.1
e Minimum 44”
e Exceptions:
¢ occupant load less than
50 - 36” permitted
e spiral stairways
e aisle stairs

e stairway lift in dwelling
units

176

176
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Headroom
1011.3

e Stairways shall have a
minimum headroom
clearance of 80 inches
measured vertically from
a line connecting the
edge of the nosings.

¢ Continuous to point that
intersects landing at one
tread depth past bottom
riser
¢ Maintained for full width
. sgiral stairways may have
78” headroom
¢ Dwelling unit
openings

177
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Stair Treads & Risers
1011.5.2

e Stair riser heights shall
be 7 inches maximum
and 4 inches minimum.

¢ Measured verticall
between leading egges of
adjacent tread

e Stair tread depths shall
be 11 inches minimum.

e Measured horizontally
between vertical planes of
the foremost projection of
adjacent treads and at a
right angle to the tread’s
leading edge

178

177
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Stairway Landings
1011.6

¢ There shall be a floor or
landing at the top and
bottom of each stairway
¢ width not less than
stairway served

¢ length same as width of
stairway

e straight run 48” max.

e Doors shall not reduce
width more than 1/2
required width

¢ Door shall not project
more than 7” when fully
open

179
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Vertical Rise
1011..8

e A flight of
stairs shall not
have a vertical
rise greater
than 12 feet
between floor
levels or
landings

180

179
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Ramp Slope & Cross Slope
1012.2 & 1012.3

e Means of Egress
e one unit vertical in 12
units horizontal (8%)
e Other Ramps
e one unit vertical in 8
units horizontal (12.5%)
e Cross Slope

¢ one unit vertical in 48
units horizontal (2%)

© 2023 Shums Coda Associates
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Minimum Dimensions
1012.5

e Width
¢ not less than required for
corridors
e 36" clear width between
handrails
¢ Headroom
e all parts 80”

e Restrictions
¢ projections prohibited
¢ doors shall not reduce clear
width to less than 42”

© 2023 Shums Coda Associates
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Rise
1012.4
e The rise for any ramp

run shall be 30 inches
maximum.

© 2023 Shums Coda Associates
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Landings
1012.6

¢ Located at top, bottom,
points of turning,
entrance, exit and doors
maximum slope 1:48
width same as ramp
minimum length 60”

60" X 60” at change of
direction

¢ Doors per ANSI An17.1

© 2023 Shums Coda Associates

184

184
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Edge Protection
1012.10.1

e Provided on each side
of ramp and landings

Bi
B

o Curb, wall or barrier
to prevent passage of
4" sphere within 4” of
floor or ground
surface

o

185
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Extended Floor or Ground Surface
1012.10.2

e The floor or ground
surface of the ramp
run or landing shall

Handprail Height
1014.2

e 34 inches to 38 inches

* Measured above stair
tread nosings, or
finish surface of ramp
slope

187

© 2023 Shums Coda Associates

187

© 2023 Shums Coda Associates

iZmia., extend 12 inches
\\ 4 . .
1 minimum beyond the
__._ inside face of a
vas extenae. handrail complying
with 1012.
186
© 2023 Shums Coda Associates
186
Handprail Graspability
1014.3
e Circular cross section
» »
of 1.25” - 2
e Not circular
® 4 - 6.25” perimeter
dimension
* 2.25 cross-section
dimension
¢ edges - minimum
radius of 0.01”
PERIMETER
MINIMUM 4
PHOTO 30 MAXIMUM 6-1i4”
i e = ‘m%’“
© 2023 Shums Coda Associates
188
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Continuity

1014.4
¢ Handrail-gripping
surfaces shall be
continuous, without
interruption by newel
posts or other
obstructions.

© 2023 Shums

Handrail Extensions
1014.6

¢ Handrails shall return to a
wall, guard or the walking
surface or shall be continuous
to the handrail of an adjacent
stair flight or ramp run.

e Where handrails are not
continuous between flights,
the handrails shall extend
horizontally at least 12 inches
beyond the top riser and
continue to slope for the depth
of one tread beyond the
bottom riser.

© 2023 Shums Coda Associates
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Handrail Extensions
1014.6

© 2023 Shums Coda Associates

e At ramps where
handprails are not
continuous between
runs, the handrail
shall extend
horizontally above
the landing 12 inches
minimum beyond the
top and bottom
ramps.

191

Handrail Extensions
1014.6

¢ The extensions of
handrails shall be in the
same direction of the
stair flights at stairways
and the ramp runs at
ramps.

© 2023 Shums Coda Associates

Wrong!

192

191
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Means of Egress Illumination
1008

e [llumination shall be provided in the means of
egress in accordance with Section 1008.2.

e Under emergency power, means of egress
illumination shall comply with Section 1008.3.

©19323 Shums Coda
Associates
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1008.2.1
[llumination required

¢ The means of egress
serving a room or space
shall be illuminated at all
times that the room or
space is occupied.
Exceptions:
1. Occupancies in Group U.
2. Aisle accesswaysin
Group A.
3. Dwelling units and
sleeping units in Groups

1008.2.1 & 1008.3
[llumination level under normal power

¢ The means of egress
illumination level shall be
not less than 1 footcandle
at the walking surface.

¢ Along exit access stairways,
exit stairways and at their
required landings, the
illumination level shall not
be less than 10 footcandles
at the walking surface
when the stairway is in use.

© 2023 Shums Coda Associates 195

R-1, R-2-and R-3.
4. Sleeping units of Group |
occupancies.
© 2023 Shums Coda Associates 194
194
1008.3.1

195
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Emergency power for illumination

¢ In the event of power

supply failure in rooms and
spaces that require two or
more exits or access to
exits, an emergency
electrical system shall
automatically illuminate all
of the following areas:

1. Aisles.

2. Corridors.

3. Exit access stairways and

ramps.

© 2023 Shums Coda Associates 196
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1008.3.2
Buildings

¢ In the event of power supply failure
in buildings that require two or
more exits or access to exits, an
emergency electrical system shall
automatically illuminate all of the
following areas:

1. Interior exit access stairways and
ramps.

2. Interiorand exterior exit
stairways and ramps.

3. Exit passageways.

4. Vestibules and areas on the level
of discharge used for exit
discharge in accordance with
Section 1028.1.

5. Exterior landings as required by
Section 1010.1.6 for exit doorways
that lead directly to the exit
discharge.

© 2023 Shums Coda Associates 197

1008.3.3
Rooms and spaces

¢ In the event of power
supply failure, an
emergency electrical
sl)llstem shall automatically
illuminate all of the

following areas:

1. Electrical equipment

rooms.

Fire command centers.

Fire pump rooms.

Generator rooms.

Public restrooms with an

area greater than 300

square feet.

CENEVINY

© 2023 Shums Coda Associates 198

197

198

Exit Signs
1013.1

¢ Readily visible from any
direction

¢ In cases where the exit or
path of egress travel is not
immediately visible to the
occupants

¢ Place so no point in exit
access corridor is more
than 100 feet from nearest
sign or the listed viewing
distance

© 2023 Shums Coda 4 199

Exit Signs Required
Exceptions —1013.1

¢ Rooms or areas which require only one exit or exit access.

¢ Main exterior exit doors or gates which obviously and clearly
are identifiable as exits

¢ Group U and individual sleeping units or dwelling units in
Group R-1, R-2 or R-3

¢ Dayrooms, sleeping rooms or dormitories in occupancies in
Group I-3.

¢ Groups A-4 and A-5 on the seating side of vomitories or
openings into seating areas where exit signs are provided in
the concourse that are readily apparent from the vomitories.
Egress lighting is provided to identify each vomitory or
opening within the seating area in an emergency.

© 2023 Shums Coda Associates 200
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Guards
1015

 Guards shall be located
along open-sided
walking surfaces,
including mezzanines,
equipment platforms,
aisles, stairs, ramps and
landings that are located
more than 30 inches
measured vertically to
the floor or grade below
at any point within 36
inches horizontally to

the edge of the open
side.
© 2023 Shums Coda Associates 201
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Corridor Construction
1020.2
e Corridors shall be fire- i
resistance rated in CORRIDOR FIRE-RESISTANCE RATING
darl(:e With Table OCCUPANT REQUIRED FIRE-RESISTANCE
2020 ocovnmter | R0 SENED |
Y i out sprinkler
. sprinkler system | system
. . H-1,H-2, H-3 All Not Permitted 1
° The Corrldor.walls requlred H-4, H-5 (Greater than 30] Not Permitted 1°
to be fire-resistance-rated PNCATER — : -
. . sreater than
shall comply with Section u ‘
el R (Greater than 10] Not Permitted 0.571°
709 for ﬁre partltlons -2 All Not Permitted 0
.13 All Not Permitted 1
-4 All 1 0
© 2023 Shums Coda Associates 203
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1015.4

Guard Opening Limitations

< 4 3/8" sphere

QK

42" O

4” sphere

36"

© 2023 Shums Coda Associates
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Corridor Width
1020.3

e The required capacity of
corridors shall be
determined as specified
in Section 1005.1, but the
minimum width shall be
not less than that
specified in Table 1020.3.

203
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TABLE 1020.3
Ul WIDTH

MINIMUM
MINIMUM WIDTH

OCCUPANCY nchan)
Any facility not listed in this table 4
Access to and utilization of mechanical, -
plumbing or electrical systems or equipment :
With an occupant load of less than 50 36
Within a dwelling unil 36
In Growp E with a comidor having an occupant "
load of 100 or more
In corridors and areas serving streicher traffic 7
in ambulatory care facilities 5
Group I-2 in areas where required for bed %
movement

© 2023 Shums Coda Associates
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Exit Passageway
202

¢ An exit component that is
separated from other EXTERIOR

or structure by fire-
resistance-rated

. . EXIT
construction and opening fine 00w coueLnG ||oasde
protectives, and provides for APPROVED BARRIER PER
SECTION 1005.3.2.3

a protected path of egress AN

. . 1
travel in a horizontal oOWN. \,;
direction to an exit or to the L] f
exit discharge. W

Desiging to the 2021 IBC

interior spaces of a building /

© 2023 Shums Coda Associates

Exit Passageway
1024

¢ Width per Section 1005.1,

minimum 44 inches
o Occupant load <50 - 36”

» Walls, floors & ceilings 1-
hour fire-resistance rated,
and not less than exit
enclosure rating

¢ Openings & penetrations

205

Horizontal Exits

202

* A path of egress travel from one building to an area in
another building on approximately the same level, or a
path of egress travel t roth oraround a wall or partition
to an area on approximately the same level in the same
building, whicE
area of incidence and areas communicating therewith.

| ==

BUILDING &' | BUILDING '8"

R i e f!;

=
=

I 5
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affords safety from fire and smoke from the

restricted
© 2023 Shums Coda Associates 206
206
Horizontal Exit
1026

¢ Shall not serve as
only exit

e not more than 1/2
of exits or width
shall be horizontal
exits

* Separated by fire
wall or 2 hr. fire
barrier

e Fire barrier shall
extend through all
levels or 2 hr. floors

207
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Exit Discharge
1028.1

e Exits shall discharge
directly to the exterior
of the building.

¢ The exit discharge shall
be at grade or shall
provide direct access to
grade.

¢ The exit discharge shall
not re-enter a building.

209
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Accessibility

IBC

INTERNATIONAL
BUILDING
CODE"

N

© 2023 Shums Coda Associates

209

e Chapter n
¢ Accessibility

e Chapter 1o
¢ Means of Egress

¢ [EBC
¢ Existing Buildings

210

Accessibility Regulations

» ABA - Architectural Barriers Act

e ADA - Americans with Disabilities Act
e FFHA - Federal Fair Housing Act

¢ 1973 Rehabilitation Act

» State Regulations

 Local Regulations - Building Codes
 Design Standards

© 2023 Shums Coda Associates 211

211
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210
2012 [BC - Design
e 1101.2 Design:
¢ THIS CODE and
¢ 1CC Anry.1-2017.
© 2023 Shums Coda Associates 212
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IBC — Accessible Route

* 1104.1 - Site Arrival Points
Required within the site

From:

Public Transportation Stops
Accessible Parking

Public Streets or Sidewalks

213
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213

IBC — Accessible Route

¢ 1104.3 - Connected
Spaces

FE A

£n DUPLIEATIEN
D AsSY. '

Accessible route shall
be provided to ALL
= portions of the
building.

© 2023 Shums Coda Associates
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IBC - Accessible Route

® 1104.2 — Within the site

Connecting accessible buildings
and features on the site.

© 2023 Shums Coda Associates
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215
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214
IBC - Accessible Route
® 1104.4 — Multistory
Buildings
e At least one accessible route
shall connect each level.
© 2023 Shums Coda Associates 216
216
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IBC - Accessible Route Anr7.1 - Accessible Route

. e Chapter
® 1104.5 — Location Chap ] 4
Accessible Routes

ICC AN7.1-2017
Accessible routes shall coincide brepor:
with or be located in the same Accessible routes required by the oot Fonmivs
area as the general circulation scoping provisions adopted by
path. the administrative authority

shall comply with the applicable

isi f Ch. .
Shall be on the interior (if the provisions of Chapter 4

general circulation path is on
the interior).

© 2023 Shums Coda Associates 218
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1106 — Accessible Parking and Passenger ]
Loading Facilities Any.1 - Accessible Route

¢ 1106.1 - Required

¢ Where parking is
provided...accessible parking
spaces shall be provided.

¢ Where more than one parking
facility is provided on a site, the
number of parking spaces
required to be accessible shall be
calculated separately for each
parking facility.

¢ 403 - Walking
Surfaces

© 2023 Shums Coda Associates 219 © 2023 Shums Coda Associates 220
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An7.1 - Accessible Route

e Section 405
Ramps

© 2023 Shums Coda Associates 221
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221

A117.1 - Accessible Route
404 Door and Doorways

* 404.1 General
Doors and Doorways
part of an accessible
route shall comply with
404.

© 2023 Shums Coda Associates 222

Anr7.1 - Accessible Route
404 Doors and Doorways

® 404.2.3.2 - Maneuvering Clearances at Doors

222

TABLE 404.2.3.2—MANEUVERING CLEARANCES AT MANUAL DOORS AND GATES
TYPE OF USE MANEUVERING CLEARANCES AT MANUAL SWINGING DOORS
Parallel to Doorway
Approsch Direction Door or Gale Side Perpendicular 1o Doorway {beyond Iatch unless noted)
From front Pull 60 inches (1525 mm) 18 inches (455 mm)
From front Push 52 inches (1320 mm)* 0 inches (0 mm)
From hinge side Pull 60 inches (1525 mm) 36 inches (915 mm)
From hinge side Pull 54 inches (1370 mm) 42 inches (1065 mm)
From hinge side Push 42 inches (1065 mm)’ 22 inches (560 mm)*
From latch side Pull 48 inches (1220 mm)® 24 inches (610 mm)
From latch side Push 42 inches (1065 mm)* 24 inches (610 mm)
T Add 6 inches (150 mm) if closer and latch provided
2Add 6 inches (150 mm) if closer provided.
ings and facilities, the dimension perpendicular 10 the door or gate for the front direction on the push side shall be 48 inches (1220 mm)

223
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A1r7.1 - Accessible Route
404 Doors and Doorways

® 404.2.3.3 — Sliding and Folding Doors
Shall comply with Table 404.2.3.3

TABLE 404.2.3.3—MANEUVERING CLEARANCES AT SLIDING AND FOLDING DOORS

Approach Direction

MINIUM MANEUVERING CLEARANCES

Perpendicular to Doorway

Parallel to Doorw:
(beyond stop or latch side unless noted)

From front

52 inches {1320 mm)*

0 inches (0 mm)

From nonlatch side

42 inches (1065 mm)

22 inches (560 mm)'

From latch side

42 inches (1065 mm)

24 inches (610 mm)

"Beyond pocket or b

de

acilities, the dimension perpendicular 1o the door for the front direction shall be 48 inches {1220 mm) minimum.

In existing buildis

224
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Anr7.1 - Accessible Route
404 Doors and Doorways

* 404.2.3.4 Doorways without Doors (???)
If opening < 36” wide, then clearances required
per Table 404.2.3.4
TABLE 404.2.3 4—MANEUVERING CLEARANCES FOR DOORWAYS WITHOUT DOORS OR GATES

MINIMUM MANEUVERING CLEARANCES
Perpendicular to Doorway

(1320 mm)

225
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Any.1 - Accessible Route
404.2.6 Door and Gate Hardware

Handles, pulls, latches,
locks and other
operable parts on doors
and gates shall have a
shape that is easy to
grasp with one hand
and does not require
tight grasping,
pinching or twisting of
the wrist to operate.

© 2023 Shums Coda Associates 226

225

Anr7.1 - Accessible Route
407 Elevators

¢ Regulates:

¢ Call Buttons

¢ Hall Signals
Tactile Characters
¢ Doors
Car Call Delays
Car Dimensions
Operating Controls

227
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IBC 1106 — Accessible Parking and
Passenger Loading Facilities
TABLE 1002 ® 1106.2 Required
e parking i
— I::PARKI"E FACILITIES ACCESSlBII.E SPACES provided, aCCessible
XD : parking spaces shall be
T 100 i provided in compliance
e . with Table 1106.2, except
EITED . as required by Sections
D50 5 1106.3 through 1106.5.
© 2023 Shums Coda Associates 228
228
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IBC 1106 - Accessible Parking and Passenger
Loading Facilities

® 1106.6 Van Spaces
¢ 1 for each 6 accessible
spaces shall be van
accessible

© 2023 Shums Coda Associates

229

Any.1502
Parking Spaces

® 502.4 — Access Aisle

e Width for Parking
Spaces = 60”

e Width for Van Parking
IF space is not 132”=
96”

¢ Length = Aslong as
the space served.

e Marking = Such to
discourage parking in
them.

© 2023 Shums Coda Associates

230

229
A1ry. Section 603
Toilet and Bathing Rooms
e 603.2 Clearances:
o ; ¢ Wheelchair turning
;E I space provided per
i .
AN\ g Section 304
A 67min
1700
E3 Overlap of knee and loe clearance .
New buildings ’// A ‘\
i
2 6105;”; t
E23 Overlap of knee and toe clearance
Existing buildings
231
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230
Anr7.1 Section 305
Clear Floor Space
¢ 30” x 52” New buildings —
* 30" x 48” Existing buildings :r“““““EEO
e Slope = 1:48 max. | i i
e May include knee and toe New buildings
48 min
space per 306 Y—Mzo
. . r_=—"""7"71
¢ One side on accessible ; E b gl
route | A 18
Existing buildings
© 2023 Shums Coda Associates 232
232
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Anry.1 Section 305

Clear Floor Space Anr7.1 Section 306

Knee and Toe Clearance

* 305.7 Alcoves * Space provided under

¢ Require additional an element
clearances
e Used as part of clear
floor space
e Shall comply with
306
(b) Parallel Approach
233 © 2023 Shums Coda Associates 234
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Anry.a Section 306 .
Knee and Toe Clearance An7.1 Section 306
Knee and Toe Clearance
8 min
206.2 - Toe Clearance 3063 Knee Clearance 205
1. Located between 1. Located between 9”
:1 floor and 9” and 27"
- 2. M?X- Depth = 25” ' 2. Max. Depth = 25" Gk
I 3. Min. Depth=17" if 3. Min. Depth =" at
R toe depth is required 9” highand 8 at ——
B for a fixture 27” high j—»“
4. Min. 30" width 4. Min. 30” width F
Fig. 306.3
Knee Clearance
235 © 2023 Shums Coda Associates 236
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A1ry. Section 603
Toilet and Bathing Rooms

® 603.3 Mirrors
e Bottom of reflective

surface maximum 40”
above finished floor.

Desiging to the 2021 IBC

An7.1 604
Water Closets & Toilet Compartments

® 604.3.1 Clearance Size
e 60" back wall
o 56” forward
e NO other fixtures or
obstructions shall be

within the WC clear
space!!!!
¢ Overlap of other clear
o e e space OK
237 238
© 2023 Shums Coda Associates © 2023 Shums Coda Associates
237
A117.1 604
Water Closets & Toilet Compartments A117.1 604
Water Closets & Toilet Compartments
¢ 604.3.1 Clearance Size ) Fig. 604.4
e 60” back wall . 6044 - HEIght Water Closet Height
* 56" forward e WC shall be 17” to 19” 9
e NO other fixtures or AFF ﬂ
g2 obstructions shall be o N ¢ i t
within the WC clear oau Om? 1C S€a
space!ll! return to lifted
o o, .
e Overlap of other clear condition.
e O T e space OK
239 © 2023 Shums Coda Associates 240
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An7.1 604
Water Closets & Toilet Compartments

¢ 604.5.1 Grab bars - side
wall

e Start 12” max. from back
wall

¢ Extend 54” min. from back
wall

¢ 18” min. vertical w/
bottom and centerline

between 39-41" above
finished floor

Note: For children’s dimensions see Fig. 609.4.2

241
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241

A117.1 604
Water Closets & Toilet Compartments

® 604.5.2 Grab bars -

42 min

rear wall 1065 [ o
. . . 36 min /|
¢ 36 inches minimum 915
in length,

¢ 6 inches maximum
from the side wall,
and

¢ 42 inches minimum
from the side wall.

33 -36

B840 - 915
Seclion 609.4.1

Note: For children's dimensions see Fig. 609.4.2

An7.1604.7 - TP Dispensers for Water
Closets and Toilet Compartments

& Now 24” min. from the back wall
@ 36” max. if above the grab bar.

E 42” max. if below the grab bar.

[ 48" max. above the floor.

© 2023 Shums Coda Associates 243
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Any.1605
Urinals
¢ Rim = 17” maximum
above floor
¢ 13%” minimum in
depth
17 max
e Clear floor space shall /430
be provided 13% min
345
e Flush = Automatic or
per Sec. 309
© 2023 Shums Coda Associates 244
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IBC mo
Other Features & Facilities

* 1110.3 Sinks

* When provided, 5%
but not less than one
accessible per An7.1

e Except:
¢ Mop or service sink

245
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A117.1 606
Lavatories & Sinks

e Clear floor space
required

¢ Knee and Toe space
required

e Front shall be 34”
max. above floor (to
the higher: rim or

Fig. 606.3
Counter) Height of uenurlcs and Sinks

© 2023 Shums Coda Associates 246
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Anry7.1 606
Lavatories & Sinks

® 606.4 Faucets

o e Shall comply with 309
e Self-closing - 10 sec.

o * 606.6 Exposed pipes
and surfaces
e Pipesand sharp

BB &
- == surfaces shall be

. insulated

247
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Anya3oy
Protruding Objects

* 307.4 Reduced
Vertical Clearance

¢ Guardrails or
barriers are required
when headroom <
80”

* 307.5 - Required
clear width along an
accessible route
cannot be reduced
by protrusions.

27 max
685

x < 80
X < 2030

Fig. 307.4
Reduced Vertical Clearance

248
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IBC 1112
Signage

identified by the

international symbol
of accessibility.

© 2023 Shums Coda Associates

* Required accessible ](5 )=
elements shall be ; i a e

249

e
TS

RESTROOMS

© 2023 Shums Coda Associates

1 Required Locations:

IBCm2
Signage

e Accessible parking spaces

* Passenger loading zones

e Accessible toilet or
bathing rooms where not
all toilet or bathing
rooms are accessible.

e Accessible Entrances

250

249

250

e Accessible Check-out
Aisles

* Unisex Toilet &
Bathing

e Accessible Dressing,
Fitting, & Locker
Rooms

e Areas of refuge

e Exterior area for
rescue assistance

© 2023 Shums Coda Associates
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G

—

ACCESSIBLE
ENTRANCE

251
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[BCmz2.3
Directional Signage

e Indicates nearest accessible
element

¢ Inaccessible building entrances

¢ Inaccessible Toilets & Baths

¢ Elevators not serving an accessible
route

¢ From separate sex toilet/bath to
nearest unisex

o Exitsand exit stairs that are not
part of accessible MOE

252

252
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1210.2.1
Floors and wall bases

© 2023 Shums Coda Associates

¢ In other than dwelling
units, toilet and bathing
room floors shall have a
smooth, hard,
nonabsorbent surface that
extends upward onto the
walls at least 4 inches.

253

1210.2
Walls and partitions

© 2023 Shums Coda Associates

e Walls within 2 feet of urinals
and water closets shall have a
smooth, hard, nonabsorbent
surface, to a height of 4 feet
above the floor, and except for
structural elements, the
materials used in such walls
shall be of a type that is not
adversely affected by moisture.

Exceptions:

¢ Dwelling Units and sleeping
units

¢ Toilet rooms not accessible to
public with one water closet

254

253

254

1503.1
Roofing

¢ Roof decks shall be covered
with approved roof coverings
secured to the building or
structure in accordance with
the provisions of this chapter.
Roof coverings shall be
designed in accordance with
this code, and installed in
accordance with this code and
the manufacturer’s approved
instructions.

© 2023 Shums Coda Associates
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¢ Flashing shall be installed
in such a manner so as to
prevent moisture entering
the wall and roof through
joints in copings, through
moisture-permeable
materials and at
intersections with parapet
walls and other
penetrations through the
roof plane.

256

256
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1505
Fire Classification

¢ The minimum roof coverings installed on buildings shall
comply with Table 1505.1 based on the type of construction
of the building.

TABLE 1505.1a.b
MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

1A B A B A nB v VA VB

B B | B |[Cc B Ce B B Ce
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1704.3
Statement of special inspections

¢ Where special inspections or
tests are required by Section
1705, the registered design
professional in responsible
charge shall prepare a
statement of special
inspections in accordance with
Section 1704.3.1 for submittal
by the applicant in accordance
with Section 1704.2.3.

© 2023 Shums Coda Associates 259
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e Within 24-inch arc of door in

2406.4.2
Glazing adjacent to doors.

closed position

Exceptions:

¢ Intervening wall or other
permanent barrier between the
door and the glazing.

¢ Where access through the door is
to a closet or storage area 3 feet or
less in depth.

¢ Glazing in walls perpendicular to
the plane of the door in a closed
position, other than the wall
towards which the door swings
when opened, in dwelling units

© 2023 Shums Coda Associates 258
258
1705
Special Inspections
¢ Inspection of fabricators e Fabricated items
e Steel Construction ¢ Wind resistance
¢ Concrete Construction ¢ Seismic resistance
¢ Masonry Construction * Sprayed fire-resistant
* Wood Construction materials
e Soils * Mastic and intumescent fire-
¢ Driven deep foundations Ee;l;tant coatings
. L]
¢ Cast-in-place deep . . .
foundation * Fire-resistant penetrations
¢ Helical pile foundations and joints
. . ¢ Smoke Control Systems
e Structural integrity of deep . ’
foundation elements * Sealing of mass timber
e Special Cases
© 2023 Shums Coda Associates 260
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1901.4
1803.1 Concrete Construction Documents
Foundation & Soils Investigation

1. The specified compressive strength of 7. Type and location of mechanical and

Geotechnical i tioati concrete at the stated ages or stages of welded splices of reinforcement.

¢ yeotechnical Investigations construction for which each concrete ; : :
shall be conducted in 8. Details and location of contraction or

accordance with Section element is designed. isolation joints specified for plain

1803.2 and reported 11‘1 2. T}.lefspeciﬁed strength or grade of concrete.
accordance with Section reinforcement. 9. Minimum concrete compressive strength
1803.6. 3. The size and location of structural at time of posttensioning.

. Wher.e req;l.irgd by the elements, reinforcement and anchors. 10. Stressing sequence for posttensioning
bu1ld1ng o flC.lal or where 4. Provision for dimensional changes tendons.
geotechnlcal Investigations resulting from creep, shrinkage and -

mvolve in-situ testing, For structures assigned to Seismic Design

! temperature. :
laboratory testing or ’ ] Categqry D,'E or F, a statement if slab on
en ineering calculations 5. The magnitude and location of grade is designed as a structural
suc investlgations shall,be prestressing forces. diaphragm (see Section 21.12.3.4 of ACI
conducted by a registered ( 6. Anchorage length of reinforcement and 318).
design professional. location and length of lap splices.
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“Shums Coda Associates” is a Registered Provider with The American
Institute of Architects Continuing Education Systems (AIA/CES).
Credit(s) earned on completion of this program will be reported to AIA/CES
for AIAmembers. Certificates of Completion for both AIA members and
non-AlA members are available upon request.
This program is registered with AIA/CES for continuing professional Copyrlght Materials
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material of This presentation is protected by US and International
construction or any method or manner of handling, using, distributing, or Copyright laws. Reproduction, distribution, display and use
L X of the presentation without written permission of the speaker
dealing in any material or product. is prohibited.
© Shums Coda Assoclates, (nc, 20217
Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Steve Thomas
Shums Coda Associates, Inc.

4610 S Ulster, Suite 150
Denver, Colorado 80237

303-400-6504

www.shumscoda.com

Steve. Thomas@shumscoda.com
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